


engineers 

agree 

Not on how to mix a Martini — 
>r necessarily on how to build 
a missile platform — 
but every day, 
throughout the industry. 

Engineers agree 
on Wiggins Connectors. 

Wijjcfins 


The authority on connectors 
Engineered [or Reliability. 



E. B. Wiggins Oil Tool Company, Inc. 
3424 East Olympic Blvd., Los Angeles 23, Calif. 


Aircraft IRAN and Modification on a 


Production Line Basis 



30 ACRES of 
high-bay space 
under one 
roof 


TO SCIENTISTS and ENGINEERS 

With over 8,000 employees, Hayes is a competitive industrial 
facility for modification and maintenance of aircraft, including 
guided missile work and engineering design of all types. Oppor- 


Production Line 


FLEXIBILITY 


The 10 high bays of the Hayes facility are 
arranged so that any IRAN or modification 
project may be routed through one or two or 
more bays. This permits a variable length 
production line “tailored” to fit the job. It 
also precludes all possibility of one project 
getting in the way of another and complicat- 
ing or slowing down production. 

This “bowling alley” floor plan of the 
Hayes facility plus accurate cost control, 
high standards of workmanship and quality 
materials explains Hayes outstanding record 
of service and on-time-delivery. 



SARGENT 




SYSTEMS 
OF FORCE 
CONTROL 


Sargent Systems of force control are backed by more 
than 37 years of experience building precision equipment 
to meet the increasingly high requirements of the aircraft, 
guided missile, petroleum, gear and machine tool industries. 



If your application of force control deals with aviation, 
marine, surface or subsurface movement, we invite you to 
send your requirements for the Sargent design, qualifica- 
tion and manufacturing proposal. 
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,U sponsorrf"by '^VtTaiid^ Jorca 
Junior Chamber of Commerce, 
International Airport. 

July 31-Ang. 4-Eleventli Annual 


Shoreham Hotels, Washington, D. C. 

Aug. 1-2— Second Annual Exiborama and 
First Annual National Photo Instruments, 
tion Symposium, Society of Photographic 
Instrumentation Engineers, Ambassador 
Hotel, Los Angeles. 

Aug. 3-10— National Naval Aviation Meet- 
ing. Institute of Aeronautical Sciences. 
U. S. Grant Hotel. San Diego, Calif. 

Aug. 10-11-Midget Airplane Races, Osh- 


Aug. 17— Open house for pilots and public, 
Piper Aircraft Corp.. Lock Haven. Pa. 
Aug. 20-22— Bendix-Srintilla International 



— ^ Society 

Folkestone and London. England. 

Sept. 2-8—1957 Flying Display. Society of 

Septl^’-M-l'lth ' General Assembly. Intcr- 


tutc of Technology, Cambridge. Mass. 
Sept. 9-13-Annual General Meeting, Inter 
(Confinued on page 6) 
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for measurement and control of 

TEMPERATURE 

-400F to +2000F 

CT PRESSURE 

0-5 to 0-5000 psi. 

to meet strictest requirements of 

TELEMETRY 
MISSILE RESEARCH 
<£E> AIRCRAFT CONTROL 


an example of 

TRANS-SONICS ADVANCED INSTRUMENTATION 
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Among the many requirements for heat ele- 
ments in industry today are those demanding 
virtually one-of-a-kind design. 


Since such requirements normally cannot be 
met by loom weaving, Safeway technicians 
fabricate odd-shaped elements individually. 
Circles, half circles, cutouts, tapers and com- 
pound shapes are just a few of the elements 
fabricated in this fashion and produced in 
quantity. 


Insulation, too, must provide for the charac- 
teristics of specialized applications. Safeway 
produces a wide variety of elements insulated 
with neoprene rubber, silicone rubber or re- 
inforced plastics. 


If you have a problem that requires heat, let 
Safeway engineers study your requirements 
and — without obligation to you — submit an 
appropriate recommendation. 


For your copy of a fact-filled folder, write to: 


Safeway 


HEAT 

ELEMENTS 

INC. 


6SO Newfield Street . Middletown, Connecticut 
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(Continued from page 5) 

national Air Transport Assn., Madrid. 

Sept. 9*13— Twelfth Annual Instrument- 
Automation Conference & Exhibit, Cleve- 
land Auditorium, Cleveland, Ohio. 

Sept. 13— Third Pacific Area National Meet- 
ing, American Society for Testing Ma- 
terials, Shcraton-Palace Hotel, San Fran- 
cisco. Calif. 

Sept. 15—1957 Garden Party and Flying 
Display, Royal Aeronautical Society, ''Vis- 
ley Aerodrome, Weybridgc, England. 

Sept. 26-27— Fifth Michigan Aeronautics 
Conference, jointly sponsored by Univer- 
sity of Michigan Transportation Institute, 
Western Michigan University, and The 
Aero Club of Michigan, Alpena, Mich. 

Oct. 1-5— National Aeronautics Meeting, Air- 
craft Production Forum & Aircraft Engi- 
neering Display, Hotel Ambassador. Los 

Oct. 2-4— Tenth Annual Meeting and 
forum. National Business Aircraft Assn- 
Cosmopolitan Hotel, Denver, Colo. 

Oct. 6-12— Eighth International Astronauti- 
cal Congress, Barcelona, Spain; Regis- 
trar; Agmpacion Astronautics Espanola, 
Arda., Generalissimo Franco, 377, Barcc- 

Oct. 7-9— 13th Annual National Electronics 
Conference, Chicago, 111. 

Oct. 7-10— Triennial Inspection, Lewis 
Flight Propulsion Laboratory, Cleveland. 

Oct. 7-12— Eighth Annual Congress, Inter- 
national Astronautical Federation, Barce- 
lona, Spain. For details write; IAF, 35 
Lowell Rd., Concord, Mass. 

Oct. 9-11— National Fall Convention, So- 
ciety for Experimental Stress Analysis, El 
Cortes Hotel, San Diego, Calif. 

Oct. 10-11— Eighth Annual National Noise 
Abatement Symposium. Sherman Hotel, 
Chicago, 111. 

Oct. 21-22— Canadian Aeronautical Insti- 
tute-Institute of the Aeronautical Sciences 
Meeting, Montreal, Canada. 

Oct. 21-23— Conference on new develop- 
ments in the field of power, American 
Society of Mechanical Engineers, Ameri- 
cus Hotel, Allentown, Pa. 

Oct. 24-25— Fourteenth Annual Display, Air- 
craft Electrical Equipment, Aircraft Elec- 
trical Society, Pan Pacific Auditorium, 
Los Angeles, Calif. 

Oct 28-3 1— Second Winter Meeting. Ameri- 
can Nuclear Society, Henrv Hudson 
Hotel, N. Y. 

Oct. 28-29 — ' Third Annual Meeting, Asso- 
ciation of the U. S. Army, Shcraton-Park 
Hotel, Washington, D. C. 

Oct. 28-30— Annual East Coast Conference 
on Aeronautical and Navigational Elec- 
tronics, Fifth Regiment Armory, Balti- 
more, Md. 

Oct. 28-31— National Industrial Packaging 
& Handling Exposition, Atlantic City. 
Convention Hall, N, J. 

Nov. $-7— Joint Military-Industry Guided 
Missile Reliability Symposium (limited to 
those with Secret security clearance). 
Nasal Air Missile Test Center, Pt. Mugu, 
Calif. 

Nov. 6-8— Third Annual Symposium on 
Aeronautical Communications, Hotel 
Utica, Utica, N. Y. 

Nov. 18-29— International Air Transport 
Assn. Technical Conference, Miami, Fla. 
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Furious speed . . . smashing primal power . . . overwhelming 
persuader for peace, this new Thundercraft *, more than any 


other ... is designed to deliver Tactical Air Command's com 
posite air strikeforce knockout punch at any target, any time! 

*Latest in the line . . .The THUNOERCHIEF 
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High-flying “Hustler” equipped with Auto- Lite 3SD Wire 


Convair’s B-58 “Hustler,” designed for super- 
sonic, high-altitude operation, uses Auto-Lite 
350 High-Temperature Wire in many critical 
applications. Auto-Lite 350 Wire was developed 
to meet the extreme temperature and other 
physical demands of modem aircraft. 

Other airframe manufacturers, like Convair, 


find the extra temperature range performance of 
Auto-Lite 350 Wire ideally suited to jet air- 
craft demands. Many manufacturers find that 
in addition to its high resistance to abrasion, 
flame, solvents, fuels, and lubricants, Auto-Lite 
350 Wire reduces production costs, too, com- 
pared to other high-temperature wires. 


■ Flexible at temperatures below -80° F. 

• Smokeless 

• Resistant to modern aircraft hydraulic fluids, 
lubricants, and fuels lor both reciprocating 
and jet-type engines 



• Meets Spec. MIL-W-8777, U.S.A.F. 

• Free stripping 

• Manufactured in sires 22 thru 2/0 


For complete information on Auto-Lite Aircraft Wire, including specifications and samples, write to . . . 
The Electric Auto-Lite Company, Wire and Cable Division, Port Huron, Michigan or Hazleton, Pennsylvania 




AUTO-LITE 350 


GENERAL PURPOSE 
HIGH-TEMPERATURE 
AIRCRAFT WIRE 



qualification TESTING 



OF YOUR PRODUCTS 


Adel’s Research Laboratory is 
equipped to handle your environ- 
mental testing requirements to 
many specifications, including 
MIL-E-5272. 

Available for your use are the 
specialized, advanced research, 
environmental testing facilities 
required for ever higher product 
quality. 

Get the benefits of the un- 
matched experience of highly 
skilled engineers and technicians 
for your forward designs. 


U PRECISION 
PRODUCTS 

\ DIVISION OF GENERAL METALS CORPORATION 





SPEED YOUR MISSILE 

Precision Titanium, Stainless 


PROGRAM WITH 

Steel and High-Alloy Assemblies 



FROM THE LEADING PRODUCER 


Let the 4500 modern machine tools and the 10,000 experienced 
employees of the Jet Division go to work for you now. The tools 
and experience we have at work on components for jet engine assem- 
blies can produce forgings and machined parts for missile air-frames 
and internal mechanisms. 

Experience of the Jet Division includes the forming, welding, and 
machining of stainless steel, high-temperature alloys, and titanium. 
Complete heat-treating and testing facilities are available at the Jet 
Division. Development and engineering of any type of missile com- 
ponent can be handled by the Division's engineering and test sections. 

Call today for a sales engineer who can discuss in confidence 
your missile requirements. He can show you how the Jet Division 
can augment your facilities to speed delivery, eliminate additional 
capital investment, break manpower bottlenecks. 


T AW-457 



OF JET ENGINE COMPONENTS 



J ET DIVISION 

Thompson Products, /nc. 

CLEVELAND 17, OHIO 





MILITARY ELECTRONICS DIVISION 


MOTOROLA 


Stretching 3,000 miles across the Arctic, special 
Motorola radar systems stand alert, ready to sound 
a warning at the first indication of an air attack 
over the polar cap. 

The urgency of this distant early warning system 
called for a “crash” program for both development 
and production. Working in turn with the Lincoln 
Laboratories at M.I.T., Bell Telephone Labora- 
tories, and the Western Electric Company, Inc., 
Motorola engineers came through with radar sys- 
tems for the complete line within a 14-month period. 
This is only one example of the military electronic 
equipment being developed and produced by 
Motorola for the varied military applications. 


□ 
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EDISON MINIATURE -HI -TEMP 


servo systems and 
components 



14 




Aircraft Controls 


new, high-speed 

lightweight t 

actuator 




motion 


this is the wing it i 
modeled in metal 
a modern, machined 
masterpiece. 


in motion. 


MANUFACTURERS OF 
SCULPTURED PANELS, 
BULKHEADS, SPARS, 
ATTACH FITTINGS AND 
ASSEMBLIES FOR 
AIRCRAFT AND MISSILE 
PRODUCTION. 


NORTH AMERICAN AVIATION 



ALUMINUM TAPER MILLING CO., INC. 

MACHINING DIVISION OF 

A LTA MIL. CORROR AT I O N 


TENNESSEE DIVISION 
WM. NORTHERN FIELD 
TULLAHOMA, TENNESSEE 


CALIFORNIA DIVISION 
225 OREGON STREET 
EL SEGUNDO, CALIFORNIA 






Save money on hollow parts by switching from 
bar stock to TIMKEN 5 seamless steel tubing 


Check these savings you get when 
you make hollow pacts withTimken® 
seamless steel tubing instead of bar 
stock: 

1. NO HOLE TO DRILL— it’s already 

2. ELIMINATION OF COSTLY BORING 
OPERATION frees part of your 
screw machines for other jobs— 
adds machining capacity without 
adding machines. 


3. MORE PARTS PER TON OF STEEL 

because there's less metal to hog 

And with Timken seamless steel 
tubing you get better quality fin- 
ished products. The piercing oper- 
ation by which Timken seamless 
steel tubing is made gives the tub- 
ing its fine forged quality. A solid 
round is forged over a mandrel, 
thoroughly working the metal in- 
side and out. Accurate temperature 
and piercing speed control combine 


to produce uniform, fine forged 
quality. And we maintain this qual- 
ity from tube to tube, heat to heat, 
order to order. 

Timken Company engineers are 
always ready to study your prob- 
lems, recommend the most eco- 
nomical tube size for your hollow 
parts job— a size guaranteed to clean 
up to your dimensions. The Timken 
Roller Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. 
Cable address: "TlMROSCO”. 


TIMKEN-STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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industry Demand for Engineers Eases 26 

►Aviation Week survey doesn't indicate surplus, but reveals more, 
better qualified applicants. 

Beacon Will Aid Florida Corridor Traffic 38 

► Airline aid installed for Wilmington-Palm Beach corridor, but 
Navy may still disrupt traffic. 

M-W Wings Ease Sweep Problems 50 


►Wings with M and W shapes are being tested for large supersonic 
transport ond bomber designs. 
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B. F. Goodrich tires land at 250 mph- 
with strength to spare 



makes repeated "landings" without' failure. Prei 
20 


North American's X-10 plays a vital 
part in development of the SM-64 
Navaho intercontinental supersonic, 
strategic guided missile. When this 
unmanned test vehicle screams onto the 
landing strip, exceptional requirements 
must be met by land ing gear components. 

For maximum safety, the main land- 
ing gear of the X-10 is equipped with 
B.F. Goodrich tires, wheels and brakes. 
The special high-speed BFG tires are 
inflated to 250 pounds per square inch 
to withstand the overload of landing 
impact. Special tread rubber compound 
resists heat build-up during 250 mph 
landings and take-offs, assures proper 
transmission of braking power to bring 
the X-10 to a safe stop. 

But this spectacular performance of 
the B.F.Goodrich high-speed tire is well 
within its limits. Extensive dynamo- 


meter tests prove that this tire can han- 
dle the heat and impact of a 300 mph 
landing (photos at left). This kind of 
punishment would tear an ordinary tire 
to pieces, but the new B.F.Goodrich 
tire stands up to the destructive treat- 

Of course, you may not require such 
unusual performance from a tire. But 
designing a tire like this means that 
B.F.Goodrich engineers can make better 

3bu can profit from the lessons learned 
in the laboratory and on the X-10. 
Specify B.F.Goodrich tires, tubeless or 
tube -type, for military, commercial or 
business planes. For specific informa- 
tion, contact: B.F.Goodrich Aviation 
Products, a d ivision of The B.F.Goodrich 
Company, Akron, Ohio. 


B.F.Goodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 



EDITORIAL 


Salute to the Sabre 


Every so often, an aircraft comes along with the right 
performance at the right time to carve itself a niche of im- 
mortality in aviation’s annals. Tony Fokker’s D-VII fighter 
was such an aircraft in World War I. Douglas’ DC-3 was 
another in the initial growth period of commercial aviation. 

In World War II, Vickers Supermarine Spitfire during 
the early defensive phase and North American's P-31 Mus- 
tang during the final long-ranging offensive phase also earned 
this accolade. In the era just ended that brought fighter 
performance up to the speed of sound, it is obvious that 
another North American Aviation, Inc. fighter dcsign-the 
F-86 Sabre series-filled a critical gap in both hot and cold 
wars. In the period before fighters with straight and level 
supersonic performance went into sen-ice in significant quan- 
tities, it was the Sabre and its variants that provided the only 
first line fighter design for the U. S. and its allies capable of 
repulsing the challenge of the surprising Russian jet fighters 
appearing from the Mikoyan-Gurevich design team. 

Now that we are well into a truly supersonic era of opera- 
tional aircraft and guided missiles, we have a good perspec- 
tive from which to survey the amazing record of the Sabre 
in the service of this country and its allies. It is extremely 
significant that the Sabre series did its entire job against 
formidable odds, ranging from more than two to one in the 
production battle to as high as 10 to one in combat over 
Korea in MiG Alley. 

The Sabre series has been produced in five countries, in- 
cluding two North American plants, one in Los Angeles 
and the other in Columbus, Ohio. Canadair Division of 
General Dynamics built the Sabre design in Montreal; Fiat 
is building an all-weather version in Italy; Commonwealth 
Aircraft Corp. is building the Sabre in Australia; in Japan, 
Shin Mitsubishi is assembling the F-S6F. 

The basic Sabre design has gone through close to a dozen 
major model changes, including the use of five powcrplants 
-General Electric's J47 and J73; Curtiss-Wright’s J65. the 
Avro Orenda and Rolls-Royce Avon. A total of about 7,600 
Sabres have been built all over the world in contrast to more 
than 15,000 MiG-15 and -17s produced by the Soviet Union 
and its satellites during the same period. 

The Sabre design has flown operationally for both USAF 
and Navy and in the air forces of Canada, Britain, Australia, 
Italy, Japan and Turkey. 

Like all modern aircraft, the Sabre design was essentially 
a team effort by North American Aviation, Inc.'s engineering 
staff, but certain individuals played key roles in its inception 
and development. Among them was Ray Rice, then chief 
engineer, who made the vital decision in September, 1945, 
to switch from • conventional straight-wing design to 35 
degrees sweepback when captured German wind tunnel data 
confirmed earlier NACA theories on the value of this device 
for high-speed aircraft. Others included Edgar Schmued, 
now engineering vice-president of Northrop; Ed Horkcy and 
Harrison Storms, chief technical engineers on the project; 
R. L. Schleicher, chief structures engineer; Larry Green, 
chief aerodynamics engineer, and W. A. Spival, manager of 
weapon system production design. 

The development history of the Sabre also provides a 
clue to the keen technical foresight needed to conceive 
on the drawing board weapon systems that will have 
superior combat capability six or seven years later. First 
design studies on the project that turned into the F-86 con- 
figuration were begun by North American in November. 
1944, and bolstered by a USAF letter contract for three 
experimental prototype XF-86s in May, 1945. At this time, 
the proposed design had a straight wing and fell short of 
USAF’s specification for a 600 mph. fighter. 

Four months later, the significant decision was made by 
Rice to alter the wing design to sweep wing and empennage 


and reduce the wing thickness ratio to 11% at root and 
10% at tip. This decision was based upon German data 
compiled for a swcptback version of the Messerschmitt 262 
and was the same basic data utilized by Soviet designers 
Mikoyan and Gurevich for the MiG-15 destined to meet 
the Sabre in the first transonic combat over Korea. 

The first XF-86 was completed on Aug. 8, 1947, and 
made its first test flight on Oct. 1 . First production F-86A 
was delivered to USAF on Aug. 16, 1948. For the next five 
years, various model Sabres held official world speed rec- 
ords ranging from 650 mph. to 715 mph. 

But the most significant test of the Sabre came in the final 
months of 1950. After taking a fearful lacing from USAF 
jet fighters and piston-powered fighter-bombers during the 
early months of the Korean war. Communist forces com- 
mitted Russian-built MiG-1 5s flown by Red Air Force pilots 
to battle against USAF. Early clashes of the swept-wing 
MiG-1 5s against straight-wing USAF, Navy and Marine 
fighters indicated that, while occasionally possible to clobber 
a MiG, the straight-wing, Mach-limited fighters were no 
match for the swept-wing Soviet products. To meet this 
threat, USAF’s Fourth Fighter Wing, first to be equipped 
with F-S6As, was rushed to Korea. 

On Dec. 20, Lt. Col. Bruce Hinton recorded the first MiG 
kill in a Sabre. For the next two-and-onc-half years of the 
Korean war, the Sabres, despite severe diplomatic restrictions 
that prevented them from carrying the battle across the 
Yalu to MiG bases, kept the Communist air threat neu- 
tralized and fought epic air battles against odds that ranged 
as high as 10 to one in the combat area. 

For many months, the Fourth Fighter Group based at 
Kimpo with less than 100 Sabres held the line with aggres- 
sive tactics against forces ranging up to 400 MiGs. The 
Fourth Fighter Group, and later the Fifty-First, fought with- 
out proper logistic and maintenance support and under the 
worst type field conditions, ranging from frigid winters to 
torrid, dusty summers, all heavily laced with gumbo mud. 
The Sabre "proved itself a rugged fighter, both in the air 
where it could survive most ofthe heavy cannon pounding 
from MiGs and on the ground where it stayed operational 
despite minimum maintenance facilities. 

Later, when Sabre production was more plentiful, this 
aircraft was adapted for fighter-bomber use in Korea. 

After the first rugged days of the F-86A against MiG 
swarms. North American engineering and production re-‘ 
sources rushed improved models to Korea that vastly im- 
proved the Sabres’ combat capability. Rate of MiG kills 
went up significantly due to the combination of the improved 
F-86F performance and the switch from Russian to Chinese 
and North Korean pilots in MiG Alley. While the F model 
Sabre saw extensive combat in Korea, the Soviets were not 
able to get the MiG-17, their major model improvement, 
into operation before the end of the Korean war. 

In addition to holding the line against Communist air- 
power in Asia, the Sabre also performed the same role in 
Europe. When the inferiority of straight-wing fighters was 
demonstrated in Korea, there was no other swept-wing 
fighter available to allied forces. Four hundred Canadair- 
built Sabres were sent to Britain's Royal Air Force for 
first-line air defense of the British Isles plus squadrons of 
RCAF and USAF Sabres sent to duty in Europe. U. S. 
Navy had no swept-wing fighters then available, so it turned 
to a quick redesign of the Sabre for aircraft carrier operations. 
This version is still being produced at the Columbus plant as 
the FJ Fury scries for the Navy and Marines. 

The Sabre, by its fighting and flying over the past six 
years when it held the line alone against the challenge of 
Communist airposver, has earned a niche among the truly 
significant aircraft in aviation history. —Robert Hotz 
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TITANIUM PROGRESS IN FLIGHT 

Modern materials extend the performance potential of today’s aircraft. And titanium 
is one of the star performers — especially titanium alloy sheet. Rem-Cru engineers, in 
co-operation with the aircraft industry, developed the techniques which bring airframe 
manufacturers titanium alloy sheet, and other mill forms, of high quality in carload lots. 


FtEM-CFtU 

TITANIUM 


Write Dept. A-7 lor the 
Rem-Cru Review— a free 
periodical presenting the 
latest data on titanium. 


Soles Office,: 6033 East Bandini 


d, los Angeles 22. California • 


If. Cortland Street, Chicago 39. 


. 405 Lexington Avenue, New York 17, 


WHO'S WHERE 


In the Front Office 

fames Bcre, president, Axelson Manufac- 
turing Co., Los Angeles, Calif. 

Richard B. Hubbard, vice president and 
assistant to the president, Pacific Airinotivc 
Corp., Burbank, Calif. 

Brig. Gen. Alfred R. Maxwell (USAF, 
ret.), vice president, Ilallamore Electronics 
Co., division of The Siegler Corp., Anaheim, 
Calif. 

Bernard S. Reckscit, vice president-engi- 
neering, Ransohoff, Inc., Hamilton, Ohio. 

R. J. Seltzer, vice president-operations. 
Gladden Products Corp., Glendale, Calif. 

Marvin B. Ruffin, vice president, Chicago 
Aerial Industries, Inc., Melrose Park, III. 

Capt. Edward C. Callahan, Commanding 
Officer and Director of the U, S. Naval 
Training Device Center, Sands Point. N. Y. 
Capt. Callahan relieved Capt. C. H. S. 
Murphy, USN, now Director of Tests, Naval 
Air Missile Test Center. Point Mugu, Calif. 

Dr. fames T. Grey, scientific advisor, 
USAF Directorate of Research and Develop- 
ment, Washington, D. C. Dr. Grey is on 
leave of absence from Cornell Aeronautical 
Laboratory. 

Honors and Elections 

Edmund T. Price, founder of Solar Air- 
craft Co., has accepted a professorship of 
human relations at California Western Uni- 
versity, San Diego, Calif. Mr. Price is re- 
tiring as Solar's board chairman. 

Vernon I. Wcdie, consultant to the Air 
Transport Association of America, has been 
elected president of the Institute of Navi- 
gation, Los Angeles, Calif. 

Changes 

Edward F. Conklin, division general man- 
ager. Learcal Division, Lear, Inc., Santa 
Monica, Calif. 

Capt. Grayson Merrill (USN, ret.), di- 
rector of engineering. Fairchild Guided Mis- 
siles Division, Fairchild Engine and Airplane 
Corp., Wyandanch, N. Y. 

Fred Lilicnstcin, engineering supervisor. 
Advanced Development laboratory. Perkin 
Engineering Corp., El Segundo, Calif. 

Robert C. Wright, chief-production en- 
gineering, Pratt & Whitney Aircraft Di- 
vision, United Aircraft Corp., East Hartford, 

Bruce McKay, manager, newly established 
subcontracts department, Vertol Aircraft 
Corp., Morton, Pa. 

John A. Lawrence, manager-aviation elec- 
trical systems engineering. Aviation and 
Defense Industries Sales Dept., Ccneral 
Electric Co.. Schenectady. N. S'. 

Henry Bcchard, administrative engineer. 
Day-strain System Division. Daystrom. Inc., 
La folia, Calif. 

fohn Roback, engineering manager, Data 
Reduction and Automation Division, Fis- 
cher & Porter Co., Hatboro, Pa. Also: 
C. R. Lambert, operations manager. 

Harry N. Price, chief project engineer 
and manager of ramjet and dual cycle de- 
sign. Wright Aeronautical Division, Curtiss- 
Wright Corp., Wood-Ridge, N. f. 


INDUSTRY OBSERVER 

► Boron high energy fuels which will be available to the military in substan- 
tial quantity by 1959 will boost the range of current jet bombers and fighters 
by approximately 40%. Turbojet engines will have to be modified to bum 
the fuel. 

► Basic reason behind recent failures of Navaho intercontinental cruise mis- 
sile tests from Patrick AFB, Fla., (AW July S, p. 25) is failure of the liquid 
propellant booster to push the missile to sufficient speed for the ramjet 
engines to become operable. Booster must push the missile to speeds of 
between Mach 2.5 and Mach 3 before the ramjet engines can cut in. 

► Piston engines may be boosted into a competitive position with turboprop 
powerplants by a new anti-knock compound developed by the Ethyl Corp. 
The compound, an organic derivative of manganese, has been tested by 
Curtiss-Wright. Tests showed that detonation margins in current engines 
were substantially raised. New reciprocating engines could use this improve- 
ment to boost power 20% and put piston airliners in the 400-mph. class. 

► Lycoming has developed a mechanical alternator drive incorporating tilt- 
ing rollers between two disks. Variable speed transmission is achieved by 
using gvroscopic forces to tilt the roller wheels so that they can contact the 
two disks along different diameters. Development was partially funded by 
the Navy. 

► National Science Foundation plans an earth satellite designed to measure 
the heavy cosinie ray flux. Primary mission will be to record size and energy 
distribution of the flux without interference from atmospheric effects. Satel- 
lite, an extension of the earth satellite program, will be built by RIAS Inc., 
a Martin subsidiary. 

► Second prototype of the Fiat G. 91 light ground attack fighter (AW June 
10, p. 50) made its initial flight last week to begin an intense flight test 
program. Flight, piloted by Maj. Vittorio Sanscverino of Fiat, lasted 23 
min. First prototype was lost when it developed tail troubles in a high-speed 
run at about 4,000 ft. altitude. 

► Stromberg-Carlson Division of General Dynamics Corp. is developing 
a passive radar system for the Air Force. The division recently received a 
$17,528,850 contract for the project. Passive radar, a new technique devel- 
oped for airborne surveillance and mapping, is essentially a hybrid between 
conventional radar and infrared (AW May 27, p. 23). 

► New type artificial horizon displays arc scheduled to be flight evaluated by 
USAF and Navy by the end of the summer. Features include sharp separa- 
tion of earth and sky, easy reading by pilot using peripheral vision. Smallest 
unit will be approximately five inches in diameter. 

► Scaled fuselage and outrigger system probably will be approach sought by 
New York Airways in future large turbine-powered helicopters to provide a 
safety factor for overwater operation. Present external floats on NYA’s 
Sikorsky S-55s cuts speed performance by about 14 kt. An attempt to 
develop external floats that could be expanded on takeoff and landing, con- 
tracted for flight stages, resulted in an overly complicated system. 

► U.S. Army is sending seven Sikorsky H-34 helicopters to Norway 
to haul construction supplies to microwave relay station sites inside the 
Arctic Circle. They will be provided by the 8th Transportation Battalion 
(Helicopter) at Munich, Germany. Based north of Oslo, the helicopters 
will take part in an around-the-clock operation. Twenty-two pilots will 
accompany the aircraft. 

► Army also is sending one H-34 from Munich to England for installation 
of Decea navigation equipment. The helicopter will be used to test opera- 
tion of the system in Europe. 
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Fast . . . smooth . . . nimble . . . 


As hushed as a sleigh-ride over freshly fallen snow— that’s 
a trip by Fairchild F-27. 

Propjet power. . . more hushed than ever before . . . marks a new 
high in cabin quiet at all power settings. There’s virtually no vibration. 

Airline-proven twin Rolls Royce “Dart” propjets give the F-27 a 
wide, wide safety margin. 

The pride of any fleet— corporate or airline— the Fairchild F-27 is 
economical to buy, to fly, to maintain. 

Address inquiries to: R. James Pfeiffer, Executive Director of Customer 
Relations, Fairchild Engine and Airplane Corp., Hagerstown IS, Md. 




FAIRCHILD 



CORPORATIONS AND MILITARY SERVICES 


Washington Roundup 


Contract Switch 

Watch for increasing pressure from the military serv- 
ices on defense contractors, particularly in the aircraft and 
guided missile fields, to switch from cost-plus-fixed-fee to 
other types of contracts. The armed forces have been im- 
pressed by congressional criticism of CPFF contracts and 
their small element of risk for businessmen who boast 
of the chances they take. Many companies also want 
to abandon CPFF entirely because they can make more 
money on incentive-type contracts with less peril from 
the Renegotiation Board when the time comes to review 
their books. Air Materiel Command last week announced 
a $38,869,715 award to Douglas Aircraft Corp., “for 
change in type of contract for C-133 aircraft." Change 
was from CPFF to cost-plus-incentive terms. USAF and 
Douglas both prefer new arrangement. 

Army to Join NACA? 

Legislation expanding National Advisory Committee 
for Aeronautics by adding two representatives of the 
Army has been introduced by Rep. William Hess 
(R.-Ohio). There arc now two USAF and two Navy 
representatives on the committee. The measure is pend- 
ing before House Armed Sendees Committee, of which 
Hess is a member. 

Hebert's Engine Hearings 

Rov T. Hurley, chairman and president of Curtiss- 
Wright Corp., is scheduled to be the lead-off witness on 
July 18 before the House Armed Sendees Investigating 
Subcommittee in its investigation of the profits ana 
procurement policies of aircraft engine manufacturers. 

Curtiss- Wright will be followed by Pratt &• Whitney 
Aircraft Division of United Aircraft Corp., Wcstinghousc 
Electric Corp. and General Electric Co. The subcom- 
mittee. headed by Rep. Edward Hebert (D.-La.). began 
its investigation in March with comprehensive question- 
naires to 17 firms (AW Apr. 1, p. 27). The public hear- 
ings arc expected to last about two weeks. 

Other developments in Congress: 

• Bilateral agreements. Senate Commerce Committee is 
expected to approve legislation tightening the require- 
ments for the award of air rights to foreign carriers with- 
out hearings. The measure, sponsored by Sen. Warren 
Magnuson (D.-Wash.), chairman of the committee, and 
Sen. John Bricker (R.-Ohio). ranking minority member, 
explicitly writes into law the principles of the 1938 Civil 
Aeronautics Act and the 1946 Bermuda agreement, in- 
tended as the prototype for other bilateral agreements. 
Brickcr claims this is necessary because the State Depart- 
ment in its "ovcr-gcncrositv" to foreign carriers has not 
followed these principles. The measure also directs Civil 
Aeronautics Board to review at least annually the opera- 
tions into the U. S. of foreign carriers and require them 
to supply the necessary records and statistics. 

• CAB Disclosures. Sen. Henry Jackson (D.-Wash.) 
hopes to obtain Senate passage this session of legislation 
penalizing “leaks" of information by CAB employes and 
attempts to influence CAB members. The measures, 
now pending before the Senate Judiciary Committee, 
resulted from an investigation of the Northeast Airlines 
case in which the premature disclosure of the award of 
a New York-Miami route led to quick stock market profits 
(AW May 13. p. 43). Jackson was chairman of this 


investigation by the Permanent Senate Investigating Sub- 
committee. 1 lie penalty set for both “leaks” by CAB 
personnel and "pressure” on Board members is a $500 
fine, one year imprisonment or both. Before discussing 
a case with any Board member or employe, it would be 
required that all parties interested in the proceeding be 
given notice and an opportunity to participate in the 


Twining Show Costly 

USAF’s show in honor of outgoing Chief of Staff Gen. 
Nathan F. Twining, new chairman of the Joint Chiefs, 
cost S400.000. it was disclosed in debate on the Senate 
floor on the Fiscal 1958 Defense budget. The cost of 
a reception at Andrews AFB near Washington for Twin- 
ing before the show was $4,300. Sen. Wayne Morse 
(D.-Orc.) declared: "I think a much more effective 
monument to the service of Gen. Twining could have 
been built for him by way. let us say. of dedicating a 
needed veterans hospital in his honor— rather than to 
waste $400,000 ... for an aircraft tinsel show." Sen. 
Leverctt Saltonstall (R.-Mass.) explained that planes flew 
in from points from Maine to California “to demonstrate 
the effectiveness of the drilling and training required to 
put on an exhibition of that character on time. Every 
plane came in on time with the exception of one, which 

Merger Disapproval 

Civil Aeronautics Board last week established a prece- 
dent that may discourage future merger talks between 
local service carriers. In announcing its reasons for dis- 
approving the proposed acquisition of Lake Central Air- 
lines bv North Central Airlines, the Board ruled that 
the merger would "create a local service system of un- 
precedented size engendering a tendency on the part of 
the carrier to concentrate unduly on the long-haul traffic, 
to the exclusion of its service to the smaller communities 
dependent exclusively on the local carrier for their air 

The Board admitted that sizeable subsidy savings 
would possibly result if the two carriers merged but said 
this factor would not "outweigh the adverse effect on the 
overall public interest.” The Board also found that Lake 
Central’s future as an independent carrier is strong and 
suggested that the airline’s system may be further 
strengthened in pending local service proceedings. 

Congress Eyes Alcohol Bill 

Chances that legislation banning the serving of alco- 
holic beverages on scheduled airlines will be passed during 
this session of Congress are good if any of several bills 
now in the congressional hopper manage to reach the 
Senate floor. Last vear, an anti-liquor bill passed the 
House but died in the Senate. However, most observers 
feel that if such legislation now hits the Senate floor, 
most. Senators will think it politically inadvisable to 
oppose it. Tlic Air Transport Assn, and the majority 
of individual airlines have opposed the dry legislation and 
have termed as unfounded the charges that service of 
alcoholic beverages endangers safe operations. Air Line 
Pilots Assn, and stewardesses arc strong proponents of 
the in-flight prohibition proposals. 

-Washington staff 
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Industry Demand for Engineers Eases 


Aviation Week survey doesn’t indicate surplus, but 
reveals more, better qualified applicants. 


New York— Shortage of engineers has 
cased noticeably within the past 90 days 
in the aviation-avionics industry. Com- 
panies are showing greater selectivity 
in their hiring than at anv time since 
1950. 

This is the concensus of officials and 
top recruiters in more than 35 aircraft, 
missile, powerplant and avionics com- 
panies across the nation surveyed last 
week by Aviation Week. Anonymity 
was assured to encourage companies to 
speak with complete candor. 

There is no present indication of a 
surplus supply of engineers on a nation- 
wide basis. Senior engineers, with 8-10 
years’ experience, and specialists arc still 
very much in demand, Aviation Week’s 
survey shows. 

This is true even for several compa- 
nies that have recently been forced to 
lav off some engineers because of con- 
tract cancellations or as a result of a 
general culling operation. 

The Evidence 

More than 85% of the companies 
surveyed see indications of an casing 
in the situation. The evidence includes: 

• More applicants seeking positions. 
Most, but not all, companies made this 
comment. 

• Quality of many applicants is consid- 
erably above former average, according 
to some companies. 

• Increase of unsolicited inquiries from 
areas where company has made no re- 
cruiting effort. One company reports 
replies to advertisements which ap- 
peared more than a year earlier. 

• Lower turnover of own engineering 
personnel. This was reported by per- 
haps a quarter of the firms surveyed; 
nearly all the rest reported turnover un- 
changed. 

• Less aggressive recruiting and less ad- 
vertising for engineers in newspapers 
and trade journals. 

The Situation 

The present situation appears to stem 
from a combination of increasing sup- 
ply and decreasing demand, rather than 
from either one alone. Here are the 
factors which have contributed to bring- 
ing supply and demand into better bal- 
ance, according to the companies in- 

• Less stockpiling of engineers to meet 
anticipated future needs. One major 
West Coast avionics manufacturer says 
that a year ago this time it had hired 
engineers for every job it anticipated 
getting for the balance of the year. 


Now it is waiting until the contract is 
in hand before hiring. 

• Layoffs resulting from unexpected 
contract cancellations. Major termina- 
tions recently at Martin. Bell Aircraft, 
Vertol, for example, suddenly injected 
a total of 200-300 engineers on the 
market, but these appear to have found 
jobs quickly, in part at least as a result 
of efforts by their companies. Decision 
of Underwood to get out of the large 
computer field produced a similar situa- 
tion in the East Coast avionics field, 

• Bumper crop of new engineering 
graduates. U. S. colleges this year 
graduated an estimated 32-34,000 engi- 
neers. roughly 25-35% more than in 
each of the prev ious three years. Nearly 
every company indicated that it had 
equalled or exceeded its desired quota 
of June graduates. 

• Lower turnover has reduced the pres- 
sure on recruiting to provide replace- 
ments. The aviation-avionics industry 
employs an estimated 50,000 engineers 
with an estimated average turnover rate 
of about 15%. This creates a demand 
for 7,500 engineers merely for replace- 
ment. Thus any decrease in turnover 
cases the demand throughout the in- 
dustry. 

• Weeding out less competent engi- 
neers is taking place in a number of 
companies, because of the general eas- 
ing in supply and demand, and this in 
turn contributes to the available supply. 
One major midwestem avionics firm 
savs: "This is the first time in more 
than five years that we feel we can 
afford to weed out the accumulated 
deadwood." 

• Restrictions on Defense Department 
spending in recent months has hurt 
some companies, particularly smallei 
ones without extensive capital, forcing 
them to release some engineers. 

A few observers believe that the en- 
gineering shortage may bounce back as 
soon as new fiscal year funds find their 
way into new defense contracts, but 
this feeling docs not appear widespread. 

Few companies will admit that they 


ing of the engineer shortage was written 
by Avionics Editor Philip J. Klass. Ma- 
terial for the survey was gathered and 
compiled by Klass. Engineering Editors 
Robert H. Cushman, Irving Stone and 
Russell Hawkcs. the latter two in Avia- 
tion Week’s Los Angeles Bureau, and 
Craig Lewis of Aviation Week’s Dallas 
Bureau. 


have not been selective in their past 
hiring but practically all of them say 
they now are “very much more selec- 
tive." A year ago, a graduate engineer 
could present himself to almost any 
company’s recruiter and receive an of- 
fer almost instantly. 

Specific Opening 

Today, the recruiter will examine his 
qualifications carefully. Unless the ap- 
plicant is an above-average engineer oi 
a specialist who can fill a specific vac- 
ancy in the company's staff, he will be 
told that the company will call him 
when they have an opening. 

One major East Coast avionics com- 
pany, which until recently had been 
conducting an aggressive recruiting 
campaign, has completely terminated 
its recruiting. An official says the com- 
pany now has sufficient engineers to 
meet present needs, except for a few 
specialists. 

On the other hand, a few of the 
firms surveyed recently received major 
contract awards and are actively seeking 
to enlarge their engineering staffs. One 
major East Coast avionics firm, which 
says it has always maintained high hir- 
ing standards, must take on more engi- 
neers in the next six months than it 
has ever hired before in the same pe- 
riod. It is one of the few companies 
that has seen no casing in the supply of 
engineers. 

Hiring Despite Layoffs 

Bell Aircraft and Martin spokesmen 
report they' arc recruiting actively, de- 
spite recent layoffs of a modest number 
of engineers. Major contract cancella- 
tion forced Bell to lay off about 80 
graduate engineers (about 6% of its 
total), mostly chemical and mechanical 
engineers with less than two years ex- 
perience. Currently Bell has specific 
requirements for about 100 senior en- 
gineers with experience in aerody- 
namics, hydraulics and svstems engi- 
neering. 

Martin, which recently laid off about 
90 engineers (less than 5% of its total), 
also is actively recruiting engineers for 
its Baltimore, Denver and Orlando di- 

Howevcr, both Martin and Bell 
officials emphasize that their standards 
are considerably higher than previously. 

Companies were asked to indicate 
which types of engineers were now in 
easier supply, which remain tight. The 
responses were mixed. Two jet-engine 
manufacturers indicated that electrical 

two others indicated that mechanical 
engineers were easier and electrical en- 
gineers more difficult. A Midwest 
avionics firm reports a number of appli- 
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Boron Fuel Stability Improved, 
Full Production Starts in 1959 


cants with airframe and engine ex- 
perience, but its primary need is for 
electrical engineers. 

There is some indication that the 
supply of mechanical engineers gener- 
ally is* up and that the demand for com- 
petent electrical engineers exceeds the 
supply. 

Industry officials emphasize that a 
top-notch aerodynamicist, thermody- 
namicist, systems engineer, or antenna 
designer, to cite a few examples, gen- 
erally will find many openings even in 
today's tighter market. 

The Future 

Few of the companies surveyed in- 
dicate any plans to cut the "size of 
their present engineering staffs, al- 
though a number indicate they are 
reviewing their staffs in light of present 
commitments. One major West Coast 
missile firm has substantially reduced 
its engineer hiring rate because of 
uncertainties over Defense Department 
policies. Another West Coast airframe 
company is hiring only about half as 

As thc^ demand for engineers eases, 
the pace of recruiting has slowed. 
About onc-fifth of the firms interviewed 
sav they have drastically curtailed, or 
stopped completely, their manpower- 
wanted advertising and recruiting trips. 
Another 40% are cutting back on these 
activities. The balance plan no changes, 
although some of these have recruited 
on a modest scale even during the 
depths of the shortage. 

Current recruiting ads have begun to 
reflect the industry’s search for experts 
in specialized areas instead of the shot- 
gun approach previously used to appeal 
to all types of engineers. 

The comparatively few recruiting 
suites in operation at the recent military 
electronics convention in Washington, 
and the relatively few job offers posted 
on the convention bulletin board, arc 
another indication of the situation. 

Some technical recruiters expressed 
the view that the engineer shortage has 
been greatly exaggerated- They point 
out that any out-of-balance in supply 
and demand tends to feed upon itself 
whenever the quantity of the product 
can not be quickly increased to match 
demand. They believe, therefore, that 
the current shakedown will provide a 
more realistic appraisal of the true ex- 
tent of the nation's engineering needs 
and pinpoint specific areas of serious 
shortage. 

The new trend obviously will meet 
USAF approval. At the Convair B-58 
rollout in Dallas (see page 28) Lt. Gen. 
C. S. Irvine, USAF deputy chief of 
staff for materiel, repeated a complaint 
that industry has tended to solve engi- 
neering problems In “smotherization,” 
emphasizing quantity rather than qual- 
ity in engineering personnel. 
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By J. S. Butz, Jr. 

Niagara Falls-High energy boron 
fuels, without their usual toxicity and 
propensity to explode, arc being de- 
livered to the military in engine test 
quantities in much the same manner 
as conventional petroleum fuels. 

This is the culmination of a major 
chemical research effort lead by the 
Olin Mathicson Chemical Corp. and 
Callers - Chemical Corporation. The 
problem was to retain the high heating 
value of boron-base fuels while im- 
proving their very hazardous stability 
and handling qualities. 

Next task before the companies is to 
develop large production capacity for 
their new fuels. This moved a step 
closer last week when Olin Mathicson 
laid the cornerstone here for a $36- 
million plant they will build and oper- 
ate for the Air Force. Callery previously 
broke ground on a $38-million Navy 
plant at Muskogee, Okla. Full produc- 
tion in these facilities will begin in 
1959. 

Exact output is classified but it will 
be several times the capacity of present 
development facilities. Olin Mathieson 
has three units in operation now. The 
largest, representing a S5. 5-million com- 
pany investment, began producing on 
a semi-commercial basis last month. Its 
output will allow a much greater rate 
of engine test work. An experimental 
laboratory and pilot plant are also in 
use. In addition the company will put 
a Navy plant slightly larger than any 
of these in operation this year. 

Borancs (compounds of boron and 
hvdrogcn) arc generally considered to 
be the ultimate chemical fuel for air- 
craft (AW Nov. 2, p. 51). They satisfy 
primary requirement of higher heat of 
combustion than hydro-carbon fuels 
such as gasoline. This is true of each of 
the compounds of the lighter weight 
elements. It makes all of them 
theoretically attractive for use as air- 
craft fuel because of their high energy 
content per unit weight and volume. 
However, there are only two which 
have more potential than the borancs. 

Hydrogen which has the highest heat 
of combustion is handicapped by its 
very low density requiring large storage 
space and refrigeration system on an 
aircraft. Beryllium also has a higher 
heat of combustion than the boranes, 
but it is in very short supply, and its 
compounds are extremely toxic. 

Handling disadvantages of the bor- 
ancs which were somewhat less critical 


than those of beryllium have been over- 
come so successfully that Olin Mathic- 
son engineers carry bottles of their new 
fuel in their briefcases. 

Primary differences between the fuels 
developed by Olin Mathicson and Cal- 
lcry arc the methods of manufacture 
and the names. Names are HEF (High 
Energy Fuel) and Hi-Cal respectively. 

End products arc essentially the same 
and each company has achieved a rela- 
tively stable arid docile fuel. 

Currently there arc two types of 
borane fuels and the trade names arc 
HEF-2 and HEF-3 or Hi-Cal-2 and Hi- 
Cal-3 depending on the producer. Hie 
-2 fuel is derived from pentaboranc and 
the -3 from decaboranc. This suggests 
that each fuel is tailored for use in a 
specific type of aircraft. 

Weight or Volume 

Pentaboranc has more heat energy 
■ per unit weight than decaborane, but 
the advantage lies with decaboranc in 
heat energy per unit volume. There- 
fore: 

• The -2 fuel would be more efficient 
in a large aircraft where weight is more 
critical than volume. 

• The -3 fuel would be used in small 

As they stand today the borane fuels 
can probably be used in rockets, ram- 
jets. and afterburners, but not in con- 
ventional turbojets. This is because the 
solid combustion products of the metal 
boron must pass through the turbine 
blades, causing erosion. 

However, there is some optimism 
that the composition of the fuel may- 
be altered so that the combustion prod- 
ucts will tend to coat and glaze the 
blades. This could mean an increase 
in engine power if higher turbine tem- 
peratures were allowed after a break-in 
period at lower temperatures to coat 
the blades. 

The flame propagation properties of 
the new fuels arc much better than 
those of the hydrocarbons. This means 
a weight savings due to a shorter com- 
bustion chamber, and less likelihood of 
flame-out due to lack of air at altitude. 

The borane fuels mean that within 
the next four or five years that the 
performance potential of aerial weapon 
systems will rise considerably even if 
no significant advances arc registered in 
aerodynamics or propulsion. They mean 
a 40% increase in the range of an air- 
craft with a given volume of fuel. If 
range is held constant, then speed may 
be increased by reducing fuselage vol- 
ume and area. 
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Irvine Details B-58 Design Advances 


Bv Craig Lewis 

Ft. Worth— Convair B-58 Hustler, 
fastest jet bomber in the world today 
with a speed approaching Mach 2, rep- 
resents highly significant new design 
breakthroughs, according to Lt. Gen. 
C. S. Irvine, Air Force deputy chief of 
staff, materiel. 

Ccn. Irvine pointed out that the 
U. S. has no other bomber to match 
the B-58’s speed and said that "from 
what I have read and seen, I am equally 
sure the Soviets don’t either.” 

Irvine’s observations were made at 
the public unveiling of the supersonic 
bomber at Convair’s Fort Worth Divi- 
sion plant last week. (First detailed 
pictures and description of B-58 was 
published by Aviation Week Dec. 17, 

E . 26.) The Hustler's speed capability 
es in two important design advances 
which make it possible, Gen. Irvine 
said. These breakthroughs were the 
development of the area rule fuselage 
and development and use of sandwich 
material for the bomber’s skin. 

While the new fuselage contour 
was an important step, Gen. Irvine feels 
the development of heat and fatigue- 
resistant honeycomb fiberglass and 
metal skin material “is one of the most 
vital achievements in recent years.” 
The material was a major break- 
through for the B-58, Irvine said, but 
perhaps more important in terms of 
long-range technological progress, it 
paves the way for advanced missile de- 
velopment and for even more advanced 
aircraft in the future. 

Gen. Irvine observed that future air- 


craft and missiles will need materials 
not yet discovered. He pointed out that 
the immediate goals are set at Mach 5 
and extended flight at 75,000 ft. and 
above and that, within the next few 
years, the aim is Mach 10 for manned 
vehicles and more than 15,000 mph. for 
missiles. Manned aircraft are expected 
to reach altitudes of 25 miles and more, 
and missile altitudes will range from 
200 to 700 miles. 

Discussing the B-58, Gen. Irvine said, 
"We arc now at the point where we 
know how to make it go faster than 
it was designed to go.” He said some 
modest changes in the J79 engines will 
make the aircraft go even faster. Modi- 
fications will be compressor changes. 
Speed Bonus 

Another speed bonus comes from the 
fact that the B-58 sandwich material 
shows greater ability to absorb heat 
than was previously thought. 

Gen. Irvine said preliminary test pro- 
grams have verified the manufacturer’s 
estimates of the B-58’s .performance, 
but he said the Air Force is not ready 
to place a large production order. The 
general pointed out that past policy 
has been to order new aircraft slowly 
when they are still in the test stage. He 
said that in the next six months, 
USAF’s main concern will be to decide 
how many more test-stage Hustlers to 
order. Convair now has an order for 15 
aircraft, and the Air Force is expected 
to order 18 more for test purposes. 

Pointing out that the B-58 is basically 
a successor to the medium-range B-47, 
Gen. Irvine said the new bomber’s gross 


take-off weight is about 40,000 lb. less 
than the 100 ton gross weight of the 
B-47. The B-58 is 97 ft. long and 31 ft. 
high, and it has a wingspan of 57 ft. 

Best operational technique is to 
cruise the B-58 at subsonic speed to the 
target area, then make a dash at high 
supersonic speed, according to Gen. 
Irvine. He said the B-58 handles nicely 
at Mach .6 for refueling from the KC- 
135, and that the bomber can even be 
refueled by the KC-97. 

Hustler’s first pilot was B. A. Erick- 
son, Convair’s manager of flight and 
chief test pilot, who flew the bomber 
in a flight demonstration last week at 
Ft. Worth. Erickson said the B-58 “will 
pose no problems whatsoever for pilots- 
moving over from other jet bombers.” 
He said the Hustler is very well tailored 
to accommodate an extremely wide 
spectrum of performance and is a very 
"trustworthy” aircraft. 

Frank W. Davis, chief engineer at 
Convair-Ft. Worth called the B-58 a 
successful attempt to reverse the trend 
toward larger bombers. He said this re- 
versal of trend is possible because of 
advances in nuclear weapon technology. 
"Bigger bangs from smaller bombs op- 
ened the door to smaller, less expensive 
and more effective bombing systems.” 

Discussing the delta wing Convair 
has used on both the F-102 and the 
B-58, Davis said its low-speed flight 
characteristics make both aircraft very 
"forgiving” machines. This means they 
give pilots wide variations in approach 
and landing techniques "without sud- 
denly injecting lethal surprises as the 
price of straying from the optimum 
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speed, rate of descent, angle of attack 
and the like.” 

On the other hand, Davis said, the 
delta wing with its high taper can be 
made thin and strong, still retaining 
sufficient space for use as a fuel tank. 
The swcepback of the leading edge 
helps reduce high-speed drag, and the 
length of the delta permits deletion of 
the horizontal tail. All these features 
add to the delta wing’s "high-speed 
charm,” Davis said. 

Security banned the disclosure of the 
B-58’s top speed. Dan's described the 
Hustler’s speed by saying that the 
bomber's cruise speed is higher than 
the top speed of previous bombers. He 
also said that the B-58 provides a 
greater increment in top-speed advan- 
tage over the latest operational bomber 
—the B-52— than that bomber provides 
over the Wright brothers’ airplane. 

Davis said the General Electric J79 
engine which powers the B-58 "has be- 
haved very well indeed during the test 
program and promises further perform- 
ance advances in the future.” He said 
special treatment of the engine air inlet 
and exit has been necessary to realize 
the best propulsive efficiency over the 
wide speed range covered by B-58. 
Structural Efficiency 

Extensive use as primary structure of 
aluminum and stainless steel honey- 
comb sandwich materials has made pos- 
sible required advances in structural ef- 
ficiency and smoothness, Davis said. 
Sandwich material is light and not 
susceptible to buckling from aerody- 
namic heating. It also provides insula- 
tion to prevent excessive fuel boil-off 
during long supersonic cruise missions. 

In spite of these advances in mate- 
rials, high temperature remains the 
limiting factor in B-58 performance. 
The bomber is not thrust-limited— at 
the top speed allowed, there is still 
thrust available. I lie speed limit is set 

Bombing and navigation svstem for 
the B-58 was designed by Sperry Gyro- 
scope Co., and Davis said the system 
provides an increase in accuracy of 10- 
fold over its predecessors while requir- 
ing only two-thirds the weight and 

Use of the nod allows the B-58 to 
return home clean without the waste 
volume of an empty bomb bay and 
without the waste weight and volume 
in an empty fuel tank. Davis pointed 
out. He also observed that the pod 
concept allows immediate advantage to 
be taken of advances in warhead tech- 
nology. Pod can be tailored to the latest 
bomb “with no excess volume and 
weight to push through the air.” 

Praise for the weapons system man- 
agement concept under which the B-58 
was developed was expressed by August 
C. Esenwcin, Convair vice president 
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and manager of the Ft. Worth Divi- 
sion. Esenwcin said he believes the 
weapons system concept has had and 
will continue to have a positive and 
beneficial effect on aeronautical engi- 
neering, development and production. 

Escnwein said early studies in the 
B-58 program showed that, to meet op- 
erational requirements, the airframe, 
engines and all electronic equipment 
would have to be perfectly matched. 
In order to meet these requirements, 
Convair found that all new equipment 
would have to be designed to blend 
efficiently in one product— the B-58. 

Sixteen companies were called in to 
produce the major items and subsys- 
tems in the aircraft. Out of every dollar 
received by Convair as prime contrac- 
tor, 47.2 cents goes to builders of ma- 
jor and minor subsystems for the B-58. 
When other outside sources arc paid. 


Convair has 28.7 cents of the dollar left 
to cover airframe design, development, 
testing and manufacturing, as well as 
for systems integration, installation and 
cvolvcmcnt and for its weapon system 

In the B-58 program, there are more 
than 1,200 vendors of raw materials, 
off-the-shelf equipment and standard 
and non-standard items. Another 2,400 
vendors are furnishing operating sup- 
plies, special test equipment and facili- 
ties items. Escnwein said there are 
more than 20,000 firms in all 48 states 
supporting the B-58 program at second 
and third-tier levels. 

Listing results on the weapons sys- 
tem management technique as applies 
to the B-58, Esenwcin pointed out that 
the program is on schedule, perform- 
ances predicted arc being met or ex- 
ceeded, on-time availability of vendor- 
furnished items has been notable, and 
technical and functional objectives for 
subsystems originally established are be- 
ing met in virtually all cases. And total 
time from program go-ahead to first 
flight was short. 

Engineering Talent 

Escnwein said that 5,008 engineers 
arc engaged in the B-58 program. Of 
these, 2,612 are in the Convair plant 
and 2,476 work for vendors. Of the 
2,476 engineers in vendor's plants, 80% 

Gen. Irvine also commented on the 
engineering situation, pointing out that 
in general, industry has tended more 
and more to solve engineering problems 
by "smotherization”— by applying engi- 
neering talent in terms of quantity 
rather than quality. He said industry- 
should “quit the shotgun approach" in 
the use of engineering talent and 
should pick out the most important 
projects and put the best engineers 
available on them. 


USAF Ballistic Missile Record 

Here’s a rundown of USAF firings, and the results, of the Douglas Thor inter- 
mediate range ballistic missile and Convair's Atlas intercontinental ballistic missile 
from Patrick AFB, Fla. Most successful firing to date has been Army's Jupiter IRBM 
which reached an altitude of approximately 300 mi. and traveled more than 1,500 mi. 
(AW June 10, p. 25): 

• Thor. Three fired thus far. First missile encountered a valve malfunction a few 
inches above the ground, resulting in its destruction. Second missile went 10 ft. off 
the vertical after takeoff and was destroyed by the range safety officer. Third missile 
was destroyed on the pad during refueling (AW May 27, p. 25) when a fuel pressure 

• Atlas. Only firing to date resulted in missile destruction after the engine gimbaling 
svstem malfunctioned (AW June 17, p. 27). The missile had undergone a total static 
firing time of 700 sec. prior to launching. The latest was a 35 sec. static run on 
Tuesday, June 4. The missile was given a 101 lir. countdown prior to firing on 
June 11. During the launch, the engine operated for 32 scc.-lO on the ground, 
22 sec. in the air. Despite the short flight duration, Convair missile engineers esti- 
mate that they received 95% of the engineering data anticipated (AW July 1, 
P- 23). 
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Local Taxes on Aircraft Industry 
Hinge on Beneficial Interest Ruling 


By Richard Sweeney 

Ins Angeles— Tax relationship be- 
tween defense contractors and local gov- 
ernments may undergo complete up- 
heaval as result of test case now being 
fought in California courts. 

Basic question is whether local po- 
nies for a possessary interest in govern- 

manufacture items for the government, 
and assess work in process for the gov- 
ernment on a basis which uses wording 
different from possessary interest but 
which means substantially the same. 

Changing technology helped bring 
situation about. Prior to the late 1940's 
except during World War II, airframe 
plants were contractor owned and op- 

bought materials and built planes which 
were sold to government. By late 
1940's, complexity necessitated govern- 
ment help with tools, floor space, re- 
sulting in contractor doing much work 
with government equipment in govern- 
ment facilities. 

Tax Chronology 

In 1953, led by Los Angeles County, 
several political subdivisions began as- 
sessing companies for taxes based on 
possessary interest in this government- 
owned portion of the airplane manu- 
facturing complex. Before that, govern- 
ment interest had been such that it was 
not feasible to assess on this basis. 

In 1954, Aerojet-General Corp. and 
Convair Division of General Dynamics 
filed suit against Los Angeles County 
in a test case, charging assessment was 
illegal. 

From 1953 to 1956, airframe-missile 
primes and large subcontractors were 
involved. In this period, Los Angeles, 
San Diego and Alameda counties and 
the city of Long Beach, have collected 
some $22 million on this basis from the 
large companies. However. Department 
of Defense actually paid the taxes by 
allowing them as reimbursable costs on 
contracts with companies. 

In 1957, Los Angeles County 
changed assessment base to charge com- 
panies with additional possessary inter- 
ests, in designs themselves as proprie- 
tary items; government-owned, con- 
tractor-operated-tooling and test equip- 
ment, and inventories. Tooling and test 
equipment are regarded as productive 
personal properties wherein contractor 
has possessary interest; inventories are 
considered passive personal properties 
in which contractor has possessary in- 
terest, properties which eventually will 


be turned into various products. 

raised to several hundred the number 
of companies taxed for possessary inter- 
est in government items, and expanded 
the field to include small avionics de- 
velopment firms, equipment manufac- 
turers and others. 

In addition, new assessment policy is 
expected to raise the total taxes col- 
lected to nearly S45 million, in one year 
adding an amount about equal to the 
four preceding years together. 

On June 10, Los Angeles Superior 
Court handed down a decision in the 
Aerojct-Convair test case, holding the 
assessment and tax illegal. Los Angeles 
County is preparing its appeal to Cali- 
fornia Supreme Court which takes di- 
rect jurisdiction from trial court in tax 
matters if case is sufficiently important. 

Meanwhile, Defense Department 
ruled it no longer will allow the tax on 
contracts in view of Superior Court 
ruling (AW July 8, p. 28). 

With Defense Department no longer 
allowing taxes as cost in contracts, com- 
panies face paying increased assessments 
from their own funds for several years 
until final court decision is reached. 

Typical companies, amounts they 
paid Los Angcics County in 1953, 1956 
and the projected 1957 taxes, respec- 
tively, arc: 

• Douglas— SI, 932, 140, SI, 122, 490 and 
$6,372,696. 

• Hughes— S252, 575, $272,163 and $1,- 
817,675. 

• Marquardt— S19.348, $12,922 and 
$67,479. 

• Rhccm— $268,192, $197,496 and 

$286,857. 

Revenue Expectations 

San Diego County has assessed Con- 
vair there on the same basis as Los 
Angeles has assessed companies within 
its confines. Also hit in San Diego arc 
Rohr, Solar and Ryan. 

Alameda County in San Francisco 
Bay area has taxed Douglas and Lock- 
heed through subcontractors. Lockheed 
was charged $4,567 for government 
items which Kaiser Co. built on sub- 
contract from Lockheed for the Navy, 
the items being stored on Kaiser prop- 
erty there by Lockheed at Navy direc- 
tion. Douglas has had airplane sub- 
assemblies fabricated by Western Sky 
Industries and paid the countv there 
$53,277 over the years 1953, 1954, 1955 
and 1956 on t&e basis of possessary 

City of Long Beach taxed Douglas 
in 1954, 1955 and 1956 a total of 
$205,249 on the basis of company 


possessary interest in government items 
in company's Long Beach plant. 

Los Angeles County expects revenues 
of S18.5 million in 1957 on expanded 
assessments. Prior years totals arc $17 
million. Total assessments this year in- 
cluding possessary interests arc $265 
million, the assessed values, of inven- 
tories set at $200 million, tooling and 
related items, $65 million. 

Philip Watson, defense materials ap- 
praiser of Los Angcics County As- 
sessor’s office, cites court precedent for 
county stand in January 1957 decision 
by Wisconsin Supreme Court in case 
of City of Kenosha vs. American 
Motors. Wisconsin's high court held 
that while naked title to items made 
by company lay with government, 
beneficial ownership rested with com- 
pany, thereby legalizing municipality's 
right to assess company for its interest 
in the items. In this case, trial court 
found for municipality, was overruled 
by appeals court and was finally upheld 
bv state high court which reversed ap- 
peals court and sustained trial court 
ruling. 

While California test case deals with 
narrower base of assessment on fewer 
companies than exists today Watson 
said no plans exist now to reopen tax 
years 19>3 through 1956, reassess the 
small companies which were first 
brought into the fold on the expanded 
1957 assessment base. 

Stroukoff. Air Force 
Study C-134 Contract 

West Trenton, N. J.-Stroukoff Air- 
craft Corp. last week was reported to 
have reached an agreement with the Air 
Research and Development Command 
under which work on the C-134 twin 
engine transport project will be contin- 
ued under a fixed price contract. 

USAF earlier had ordered the com- 
pany to stop work under the previous 
cost-plus-fixed-fee arrangement because 
costs had exceeded estimates by a wide 
margin. Stroukoff’s plant was closed 
from July 1 to July 15 while the new 
arrangement was worked out. Origi- 
nally, vacation shutdown was scheduled 
for the last two weeks in July. 

Size of the new fixed price contract 
was reliably reported to be in the neigh- 
borhood of $1.5 to' $2 million, for 
which the company would be required 
to complete work on the second and 
third aircraft. USAF originally had pro- 
vided about S10.5 million for the three 
planes. The second is understood to 
be about 90% completed and the final 
model about 70% finished. 

President Michael Stroukoff last week 
was at Wriglrt-Patterson AFB, Ohio, 
negotiating the new contract. The 
company is reported to have dismissed 
about 20 engineers. 
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Defense Missile Secrecy Hobbles USAF 


By Katherine Johnson 


Washington— USAF’s Office of Infor- 
mation Services is now taking active 
steps to try and make more information 
available on the guided missile firings 
from Patrick AFB, Fla., a move pre- 
dicted bv Aviation Week on June 24 
(p- 25). 

Brig. Gen. Arno H. Luehman, direc- 
tor of OIS, told the House Government 
Information Subcommittee last week 
that a rigid Defense Department direc- 
tive prohibiting disclosure of any details 
except confirmation of the fact that a 
test firing has occurred and "a brief 
statement” as to any casualties “is not 

Gen. Luehman said lie is concerned 
over the erroneous impression being 
created by firing failures. “We ought." 
he added, “to give the public a correct 
picture as to how far we have progressed 
in the missiles field for the money 
spent.” 

Tire failures have been valuable, 
Luehman emphasized. He said a first 
firing that was 100% successful would 
be "practically valueless” since “it 
might have happened to work that first 
time" whereas failures point out specific 
troubles. 

He said he intended to urge USAF 
Secretary James Douglas to request 
Defense’ Secretary' Charles E. Wilson 
to liberalize the directive. 

Although the Air Force can give 
no advance notice of a firing, Gen. 
Luehman conceded that residents in 
the vicinity of Patrick AFB are aware 
of unusual’ activity and can easily de- 
duce this fact. 

Luehman also publicly disclosed that 
an Air Force Office of Security Review 
will shortly be established within the 
infonnation office (AW June 24. p. 25) 
to speed up declassification. Army 
and Nary already have security review 


No Press 'Purloining' 

Brig. Gen. A. J. Kinney, former 
USAF information director, and Rear 
Adm. E. B. Taylor, Navy’s chief of 
infonnation, all said they knew of no 
instance in which security information 
had been “purloined" for press publica- 
tion as charged by Loyd Wright, chair- 
man of the Commission on Govern- 
ment Security, (AW July 8, p. 25). 

Gen. Luehman and Adm. Taylor 
reported that their offices were not 
contacted by the commission in draw- 
ing up its comprehensive 800 page 
report (AW June 24, p. 39 and July 
1, p. 34). Subcommittee Chairman 
Rep. John Moss (D.-Calif.), commented 
that “it seems to me that ... it would 


be most important to talk to people 
directly concerned.” 

Moss developed in his questioning 
of Luehman that two specific charges 
of a security breach by Charles A. 
Coolidgc. chairman of Defense Depart- 
ment's Advisory Committee on Classi- 
fied Information, were unjustified. 
Coolidge Refuted 

In earlier testimony before the sub- 
committee, Coolidge had claimed: 

• That a disclosure of USAF guided 
missile contractors in August, 1956, 
"was not at all helpful to our national 
security.” Gen. Luehman reported that 
the information, contained in a speech 
by Brig. Gen. Don R. Ostrander, 
Deputy Commander for Resources of 
the Air Research and Development 
Command, had been cleared by Defense 
Department's Office of Security Review. 

• That “a number of people in the 
Pentagon felt” that the 1,900 mph. 
speed record of the Bell X-2 research 
plane should not have been published 
in August, 1956. Gen. Luehman said 
the Air Force had approved publication 
of the figure but that the Defense De- 
partment overrode this clearance. He 
added, however, that the figure could 
have been deduced from a speech made 
by Gen. Nathan F. Twining, new chair- 
man of the Joint Chiefs of Staff and 
USAF Chief of Staff at the time. 

USAF's handling of the first release 
of Convair B-58 pictures was described 
by Subcommittee Counsel John J. 
Mitchell as “an attempt to classify the 
unclassifiable.' Although USAF did not 
release photos of the B-58 until last 
Dec. 26, Rep. Moss pointed out that 
“anyone was able to take pictures" of 
the aircraft from the time of its initial 
taxi test on Oct. 29 at Convair’s Fort 
Worth plant. To emphasize his point. 
Moss exhibited a picture of the air- 
craft being photographed bv onlookers 
outside the plant’s fence. The photo- 
graph was published by Aviation Week 
on Dec. 24 (p. 33) to make the same 
point. Other pictures of the aircraft 
had appeared in earlier issues of Avia- 
tion Week. 

Luehman opposed removal of the 
classification "confidential" as proposed 
by the Commission on Government 
Security and predicted that it would 
result in a wholesale upgrading of in- 
formation. 

Meanwhile, legislation required to 
implement key recommendations of the 
commission, headed by California At- 
torney Lovd Wright, has been intro- 
duced: 

• Central Security Office. Measures to 
establish a Central Security Office to 
coordinate and establish policy for all 


X-17 : 9,268 mph. 

Washington — Defense Department 
last week officially announced that Lock- 
heed’s X-17 hypersonic test vehicle has 
reached the “highest speed ever achieved 

April 29°(p. 30), the X-17 reached a 
speed of over 9.000 mph. during the 
record flight from Patrick AFB, Fla., 
early this year. Actual figure still has 
not been disclosed by the Defense Dc- 

9,268 mph. 


security and loyalty programs were 
introduced bv Sen. Olin Johnston 
(D.-S.C.). chairman of the Senate Post 
Office and Civil Service Committee; 
Rep. James Murray (D.-Tenn.), chair- 
man of the House Post Office and Civil 
Service Committee, and several others. 
The office would be composed of a di- 
rector, two assistant directors and a 
three-member Central Review Board. 
The measures arc pending before the 
two Post Office committees. 

• Unauthorized disclosure. Legislation 
making the unauthorized disclosure of 
classified infonnation a criminal of- 
fense was introduced bv Sen. Norris 
Cotton (R.-N. H.) and Sen. John Sten- 
nis (D.-Miss.). It would apply to per- 
sons both in and out of government. 
The penalty, as recommended by 
Wright, is a fine of not more than 
$10,000 or imprisonment for not more 
than five years, or both. 

• Wire-tapping. Another measure spon- 
sored by Cotton authorizes government 
security officers, upon written authori- 
zation by the Attorney General, to “in- 
tercept any wire or radio communica- 

• Visas. Legislation transferring the 
function of issuing visas from the State 
Department to the Immigration Service 
of the Department of Justice also was 
introduced by Cotton. The measure 
would at least case a problem interna- 
tional airlines have long protested-de- 
spite the fact that a passenger with a 
one-way ticket may have a visa issued 
by the State Department abroad, he 
can be refused admittance on arrival in 
the U.S. by the Immigration Service 
and the air carrier may be liable to fur- 
nish his return transportation and also 
be subject to a fine. 

• Military Loyalty. Another Cotton- 
sponsored bill sets guidelines for deter- 
mining cases involving the loyalty of 
members of the armed services. It pro- 
vides for boards of inquiry to be com- 
prised of three officers senior in rank to 
the person involved. 
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as a base for tanker aircraft of the 
Strategic Air Command and Tactical 
Air Command. While there are no per- 
manent facilities at Lajcs for this mis- 
sion, units of SAC and TAC operate 
out of the airport for refueling of bomb- 
ers and fighter planes en route to and 
from Europe. 

USAF Facilities 

Lajcs is the home of the Azores Air 
Transport Station (AATS), the 1605th 
Air Base Wing and the U. S. Forces in 
the Azores (USFORAZ). USFORAZ 
is under the eomniander-in-chief, At- 
lantic (CINCLANT). 

Commander of the 1605th Air Base 
Wing and AATS is Brig. Gen. Harold 
L. Smith, who also serves as commander 
of USFORAZ. Capt. John R. Difflcv 
of the U. S. Navy is USFORAZ chief 
of staff. 

Value of Lajcs Field is estimated at 
$200 million. Transient flights total 
as many as 1,200 departures each 
month. 

Meals and stopover accommodations 
are provided for 15,000 to 20,000 per- 
sons each month. 

The 1605th Air Base Wing of the 
Atlantic Division of MATS has re- 
sponsibility for this billeting and feed- 
ing, along with the refueling and main- 
tenance of aircraft. 

It is supported by the 1936th Air 
and Airways Communications System 
Squadron, Detachment 3, the 9th 
Weather Group of the Air Weather 
Service and the 57th Air Rescue Squad- 

Army Representation 

Army is represented by the Corps of 
Engineers to supervise civilian contract 
construction ana the 7279th Transpor- 
tation Terminal Detachment, which is 
charged with unloading and loading 
ships in Paria Bay Harbor. 

U. S. Navy personnel in addition to 
those at USFORAZ headquarters in- 
clude Fleet Aircraft Service Squadron 
106 (FASRON) and a communications 

USAF has only 1 1 aircraft assigned 
to Lajcs Field. Six are used for air-sea 
rescue coverage and five arc assigned to 
the 1605th for station support and com- 
bat readiness training. 

The ARS unit has not had an acci- 
dent since it was activated in 1949. 
The 1605th has had a perfect accident 
record for three and a half years. 

U.S. interest in the Azores dates 
from World War II when the Air 
Transport Command, predecessor of 
MATS, established an air station on 
Santa Maria Island. In 1946, the base 
was moved to Lajcs Field on Terccira, 
which had been used by the British 
during the war. The airport at Santa 
Maria now serves as a commercial air- 
port for the islands. 


Lajes Field in Azores Provides 
Atlantic Stopover Service for USAF 


By Claude Witze 

Lajcs Field, The Azores— About 
2,300 miles east of New York and 1.000 
miles west of Lisbon, this key USAF 
installation stands in the mid-Atlantic 
virtually without any air defense. 

The 1.800 Americans resident at 
Lajcs Field are guests of the Portu- 
guese government, and defense of the • 
island is not part of their mission. 
The 500 Portuguese at Lajcs are here 
for housekeeping purposes, cooperat- 
ing with USAF and the U. S. Navy on 
weather services, traffic control and 
communications. 

Long-Range Planning 

The Portuguese have only six air- 
craft, all used for air rescue missions. 
They are three converted B-17 bombers 


and three Grumman SA-16 seaplanes. 
Technically, defense of the islands is 
up to the Portuguese, but it is clear 
that there arc no weapons or planes 
available for that purpose. 

Navy spokesmen say their long- 
range program includes plans to extend 
the U. S. picket plane radar warning 
line east to Lajes Field, but no date has 
been set for this expansion. The base 
at present is not equipped to handle 
regular operations of picket planes work- 
ing on the “air barrier” but is prepared 
to serve as headquarters for aerial anti- 
submarine forces in the event of war. 

Lajes Field today is an essential fa- 
cility for USAF, providing a refueling 
and passenger service station for trans- 
atlantic flights of the Military Air 
T ransport Service. 

At frequent intervals it also serves 
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Unification Improves Pacific Air Strength 


Tokyo— Unification of U.S. forces in 
the Pacific and Far East under a single 
command will greatly increase the com- 
bat effectiveness of air units in the 
area, Gen. Laurence S. Kutcr, com- 
mander of these newly combined units, 
told Aviation Week last week before 
moving his headquarters from Tokyo 

“We have attained for the first time,” 
lie said, “the capability of exploiting 
fully the flexibility and mobility in- 
herent in our combat units, which can 
now be moved in a matter of hours 
where days were required previously.” 

Until July 1, the Far East Com- 
mand in Tokyo under Gen. L. L. 
Lcinnitzcr, and its air arm. the Far East 
Air Force under Gen, Kutcr, embraced 
most of Free Asia north of Formosa, 
including the bases of Japan, Okinawa 
and South Korea. 

More Mobility 

U.S. forces outside this arbitrary 
line, mainly in Formosa, Philippines 
and Hawaii, were under Adm. Felix 
E. Stump, commander-in-chief, Pacific 
(CINCPAC), in Hawaii. Air units, 
while operationally responsible to this 
headquarters, were administratively un- 
der FEAF. 

Movement of any unit from one com- 
mand area to the other required author- 
ization of the Joint Chicfs-of-Staff in 
the Pentagon. 

Now, with virtually all forces in the 
Pacific-Far East under the centralized 
command of Admiral Stump— and air 
units under General Kutcr— movements 
anywhere in the area can be approved 
almost immediately. Moreover, plans 
for the defense of Free Asia as a whole 
can now be developed with maximum 
efficiency. 

Only the B-47 wing of the Strategic 
Air Command in Guam remain outside 
Admiral Stump's command, being di- 
rectly responsible to the Joint Chiefs- 
of-Staff. 

Korean Exception 

In South Korea some complications 
exist in that Gen. George FI. Decker is 
both U.S. local commander and new 
U. N. commander-in-chief replacing 
Gen. Lemnitzcr. It was decided not 
to move the U. N. command to Hawaii 
due to political considerations. 

Consolidation of U.S. forces repre- 
sents a victory of Air Force viewpoint 
over that of the Army. Use of airpower 
is facilitated and the role of the Army 
deemphasized in Asian defense strategy. 
Consistent with this new strategy, 
Japan, which has been essentially a 
ground theater since the occupation, is 
being turned into an air and naval base 


exclusively, with all U.S. ground com- 
bat troops scheduled to leave. 

Unification meets a need made urgent 
by recent consolidation of Red Chinese, 
North Korean and Soviet Far Eastern 
air forces. Even with this move, the 
Communists hold an important imme- 
diate advantage. They arc estimated to 
have about 8,000 planes, including more 
than 5,000 jets, based in the Far East, 
with heavy concentrations in the Vladi- 
vostok and Port Arthur regions and 
opposite Formosa. Communist bases 
are increasing and constantly being im- 
proved. 

American aircraft number only about 
3.500, including 2,500 jets, stationed at 
about 30 major and 10 small bases. 
Tin's disadvantage is outweighed to a 
large extent, according to Gen. Kuter, 
by the superior overall airpower of the 
U.S. and its allies, which could be 
channeled to any particular area within 
a few hours. 

Primary mission of General Kutcr’s 
air units in case of all out war would 
be to destroy the Communist bases and 
supporting fuel storage areas within 
their range in conjunction with the 
Seventh Fleet’s 500 to 600 aircraft. 
USAF Strength 

Two U.S. Air Forces arc stationed 
in the Far East. Bulk of the Fifth Air 
Force is in Japan, as arc 65,000 of the 
79,000 persons manning U.S. air bases 
in the Far East. Commanded by Lt. 
Gen. Frederic II. Smith, Jr., who con- 
currently heads all U. S. forces in Japan, 
the Fifth includes three wings of F-86 
fighter-interceptors and one wing each 
of B-57 bombers, F-100 and F-S4 
fighter-bombers, and RB-66, RB-50 and 


RF-S4F reconnaissance aircraft. 

Fifth also has one wing each of F-lOOs 
and F-86Ds in Okinawa and a wing of 
F-86s in South Korea. Units of F-lOOs 
or B-57s will be constantly rotated to 
Korea now that the U. N. command has 
abrogated the Korean armistice stipula- 
tion banning introduction of new weap- 
ons into Korea. 

The Thirteenth Air Force, based in 
the Philippines under Maj. Gen. John 
B. Ackerman, has one squadron of 
F-86s with a squadron of F-lOOs arriv- 
ing in August. Air Task Force 13 of 
this Air Force exercises operational 
control over Fifth Air Force squadrons 
rotated to Formosa. 

Southeast Asia Defense 

As the prospective shipment of 
nuclear-capable F-lOOs indicates, the 
Thirteenth is expected to assume grow- 
ing importance due to the easier move- 
ment of aircraft under the new com- 
mand set-up. This will mean increased 
capability of fighting a limited war in 
Southeast Asia, whose defense will 
get more attention. 

Other U. S. air units under the uni- 
fied command include a squadron of 
F-86s each in Hawaii and Guam. For- 
merly, these two squadrons constituted 
the Seventh Air Force, with headquar- 
ters in Hawaii. But under the reorgani- 
zation plan the Seventh has been abol- 
ished and its two units placed directly 
under General Kuter. 

The USAF is at present training with 
Matador surface-to-surface guided mis- 
siles in Formosa. Only other guided 
missiles in the area are those of the 
Seventh Fleet, which is equipped with 
Regulus I surface-to-surface missiles and 


Army's New Indians 

Washington— U. S. Army, frequently accused of wandering off the reservation in 
the field of aviation, has rcehristened all of its aircraft with Indian names. Tlic goal. 
Army says, is to encourage the use of names instead of type and model designations. 


New Army designations include: 

• Bell II 13 "Sioux’ 

• Sfkorsks 1119 "Chickasaw' 

• Vcitol If 21 • Shawnee' 

• Hiller 1121 ' Karen 

• Sikorsky H-J4 Choctaw' 

• Sikorsky H IT Mo|ove' 

• Bell H-40 Iroquois' 

• Cessna XIM1 "Seneca' 

• Hiller Flying Platfonn "Pawnee' 

• Beech L 23 "Seminole 

• Oe I la VI Hand DCH-4 ConW 

• Giumman higher performance observation aircraft "Mohawk" 


Three vtandaid Army aircraft, already earning popular names, have been permuted 
to retain then old labels. They are the Cessna L-19 "Bird Ong." de Haviliand L 20 
“Beaver" and de HaviUand U-l “Otter." 
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Sidewinder and Sparrow air-to-air mis- 
siles, and will shortly get the surface-to- 
air Terrier. 

The Falcon air-to-air missile will 
probably be part of the unified com- 
mand’s equipment. It is likely to be 
carried by the F-102, which is expected 
to see service in the Fj\r East soon. 

One difficulty is that Japn, though 
America’s largest air base in the area, 
may balk at the storage of missiles on 
its soil due to popular abhorrence in 
this twice atom-bombed country of any- 
thing associated with atomic dcstruo- 

Allied Strength 

Actually, the Free World’s airpower 
in the Pacific-Far East is not confined 
to the U. S. Air Force. The nations in 
the area under America's military tute- 
lage now have 1,000 aircraft, mostly jets, 
while Australia, New Zealand,' and 
Great Britain together arc believed to 
have more than 500. 

Ideally, U. S. officials would like to 
knit all "these forces into a single com- 
mand network. But this is recognized 
as politically impossible at this time, 


especially in view of anti-military senti- 
ment in Japan and strained relations 
between Japan and South Korea and 

which recognizes Communist China. 

Nevertheless, the U. S. program calls 
for gradual reduction of American air 
units in the Pacific-Far East as allied 
airpower in the area increase. Thus, by 
1961, U. S. aircraft arc expected to 
number only about 1,500 as against 
2,500 to 3,000 operated by the coun- 
tries America is now building up mili- 

Biggest buildup will be made in 
Japn, whoso tactical air units will 
comprise more than S00 aircraft by 
1961. 

Philippine, South Korean and Thai 
air forces which now total 400 com- 
bat aircraft will nearly double. For- 
mosa, which now has 350 aircraft, is 
not likely to get many more. 

Simple acquisition of jet aircraft will 
not make effective air forces in these 
countries. 

There is a severe shortage of pilots 
and technicians, as reflected in high 
accident rates. 



German Aviation Team 
Inspects U. S. Fighters 

Bonn— German aviation team of 
seven civilians and three officers is in 
the U. S. to check fighter aircraft. 

On the basis of their report, the Ger- 
man Air Force will place an order in 
the U. S., France or Britain to establish 
the nucleus of its air defense system. 

Germany's experts have already in- 
spected the English Electric P.1, Haw- 
kcr Hunter and Saunders Roe SR/53 
in England; Super Mystere, Trident 
and Mirage 3A in France. They are 
expeted to pay particular attention to 
the Lockheed F-104 Starfighter, Con- 
vair F-102, Grumman F-11-1F Tiger 
and Republic's F-105. 

According to present planning, the 
first air defense squadron will be opera- 
tional towards the end of 1959 (AW 
July 8, p. 88). Final buildup will see 
6 to 10 wings, 2 squadrons to a wing. 
18 planes to a squadron or 200 to 400 
fighter-interceptors in all. 

Also for air defense, the Germans 
will obtain Nike missiles in the near 
future and an as yet unspecified low- 
height surface-to-air missile, possibly 
Hawk. Substantial orders for radar and 
communications equipment have al- 
ready been placed in England. 

First post-war German airmen to 
form combat units, however, will be 
those attached to the tactical air force. 
First squadron will start assembling this 
October at Mcmmingcn with 25 
F-84Fs. By the end of next year, Ger- 
man Air Force expects to have 200 to 
250 operational F-84F5 in their tactical 
air force. Final fighter-bomber strength 
of 300 to 400 divided into 12 to 16 
squadrons is planned. To follow the 
F-84Fs, Germans arc thinking of Das- 
sault Etcndard, Mirage or Baroudcur. 

Also under tactical air force com- 
mand will be a fighter-reconnaissance 
division of 180 planes, 108 of which 
aic RF-84Fs, the remaining 72 a light- 
weight strike aircraft or a heavier one 
similar to the RF-105. Transport will 
be covered by 128 four-engine craft, 
chieflv the French Noratlas, 

The German Air Force is still in an 
embryonic stage of 18,000 personnel. 

1 5,000 arc in the air training school, 
the others in materiel, ground, defense 
ministry and diplomatic posts. Number 
of qualified pilots is 100-odd. 

1 o reach its final strength of 100,000 
officers and airmen by 1962, the air 
force intends to graduate 1,000 cadets 
a year. Cadet school which began last 
Oct. 1, saw its first class of 266 pass out 
on March 31, with 90 ticketed for 
pilots' wings. Cadet school currently runs 
six months, preceded by three months 
in a training battalion, and followed by 
five months of flight or ground special- 
ist school prior to commissioning. 
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MSV GOING ... 

WHEN you go coxvAiK METROPOLITAN 440 ! 

Whether you're taking the twins (and all the equipment twins need) for a visit with 
the folks back home— or only a briefcase on a hurry-up business trip— Convair's new 
Metropolitan 440 makes your going easy! From departure to arrival, you save time and 
enjoy these extra comforts only on a Convair: built-in steps... ample carry-on luggage 
racks. . .and the quietest passenger cabin of any airliner flying today! Ask your travel agent 
or favorite airline to make your next flight easy going ... on a Convair Metropolitan 440. 

CONVAIR 

A DIVISION OF GENERAL DYNAMICS CORPORATION 



In systems engineering wotk, it is necessary to bring together 
a team that includes scientists and engineers of a wide range of 
technical specialties. In major weapons-systems projects, such 

But the assembly of a large group of scientists and engineers. 

itself ensure good systems-engineering performance. The caliber 
of the project management has a major effect upon its tech- 
nical accomplishment. It is not easy to coordinate the activities 


development sub-efforts to head toward mutually incompatible 
objectives on the other. 

Of primary importance for good systems management is the 
philosophy underlying the selection of the supervisory person- 
nel. The head of a technical activity should, first of all, be a 
competent scientist or engineer. A common mistake — nearly 
always fatal in systems work — is to fill such positions by non- 
techniques. In the highly complex activities of major systems 

words, the word technical must never be overlooked. 

In the selection of scientists and engineers for technical man- 
agement, it is essential that the men chosen be broad in their 
training and approach. Each principal department head, for 
example, must have a good basic understanding of the technical 
facts of life of the other departments. When these people get 


each other's fields, so that proper decisions can be made on the 
many interrelated problems that come up. The higher the or- 

important this factor becomes. 

The Ramo- Wooldridge Corporation is engaged almost entirely 
in systems work. Because of this, the company has assigned to 
scientists and engineers more dominant roles in the management 
and control of the business than is customary or necessary in 


Scientists anti engineers who arc experienced in systems engi- 
neering work, or who have specialized in certain technical fields 
but have a broad interest in the interactions between their own 
specialties and other fields, are invited to explore openings at 
The Ranto-Wooldridge Corporation in: 


Guided Missile Research and Development 
Aerodynamics and Propulsion Systems 
Communications Systems 
Automation and Data Processing 
Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Basic Electronic and Aeronautical Research 


The Ramo-Wooldridge Corporation 


Court Rules Railroads 
Violate Antitrust Law 

Washington— U. S, District Judge 
Joseph C. McGarraghv last week ruled 
that railroads violate antitrust laws by 
baking concerted action in setting rates 
for government shipments. 

The ruling applied to a suit for treble 
damages of S45 million against 42 
railroads earlier this year by the Air- 
coach Transport Assn., representing a 
number of non-scheduled airlines and 
now merged into the Independent Air- 
lines Assn. (AW April 15, p. 25). 

Judge McGarraghv declared that the 
concerted rate cut processes by the rail- 
roads are "illegal per sc under the anti- 
trust laws” and said he would sign an 
order enjoining the railroads from such 
practices. He left the amount of 
damages to be resolved by trial. 

In the suit, the air carrier group 
charged the railroads with "illegal 
economic warfare" bv allegedly offering 
rate reductions from' 10% to 50% less 
than regular rates when competing with 
air carriers for military charter traffic. 
They also accused the railroad of charg- 
ing military establishments the "maxi- 
mum price allowable" when no airline 
competition is involved. 

According to the suit, the railroads 
in 1953 replaced a traditional policy 
of offering a 10% discount on all mili- 
tary traffic with a spot rate procedure 
that enabled them to undercut airlines 


when competing in bids for military 
traffic. 

In the ruling, the court found that 
the Interstate Commerce Commission 
does not have primary jurisdiction and 
has never granted immunity. It also 
found that railroads are not immunized 
by existing laws from antitrust require- 
ments in connection with concerted 
rate quotations. 

Railroad attorneys said the decision 
probably will be appealed. Biggest user 
of the reduced rate rail shipments is 
the Defense Department. 

News Digest 


Navy this week will attempt to estab- 
lish a new transcontinental speed record 
by sending a Chance Vouglit F8U on a 
2,450-inilc flight between Los Angeles 
and New York. Pilot will be Marine 
Maj. J. II. Glenn. Navy says purpose 
of flight is "to test the sustained capa- 
bility of the F8U at near maximum 
power over a long distance.” 

Army's first combat group to be 
(quipped with the 200-mflc-r-angc Red- 
stone missijc will be activated on 
Sept. 9, The unit, designated the 40th 
Field Artillery Group, will be organ- 
ized at Redstone Arsenal and assigned 
to the 3rd U.S. Army with headquar- 
ters in Atlanta. Group will be composed 
of 600 officers and men; 200 in the mis- 


sile battalion, the remainder in the 
ordnance and engineer companies. 

Transistor reportedly capable of op- 
erating at temperatures to 500C and of 
amplification at frequencies to 10,000 
me. will be announced by Raytheon 
Mfg. Co. Called a “Spacistor," it op- 
erates on a new principle involving 
acceleration of charge carriers in space- 
charge region by reverse-biasing of junc- 


First Boeing 707 aft fuselage section 
built by Ryan has been shipped to Boe- 
ing. The 40-ft. section contains 36 win- 
dows, aft entry door and galley and 
two cargo doors. New contract of $16 
million for a similar section of the Boe- 
ing KC-135 tanker have been received 
by Ryan, while production of the rear- 
most fuselage section has been trans- 
ferred to another subcontractor. 

Army orders for Bell H-13H helicop- 
ters now exceed 200 with the place- 
ment of an order for 42 last week. 
Three-place II-l 311 is powered by 260- 
hp. Lycoming VO-435 engine. 

Short Bros, and Harland will fit its 
SB. 5 variable wing research aircraft 
with a Bristol Orpheus engine, replac- 
ing the original Rolls-Royce Derwent. 
Additional power will enable the SB.5 
to fly with a 69 degree swecpback and 
at a higher gross weight, according to 
the company. 



Human Stresses on Long Flights 


of an automobile will be used this summer to confine five men for 
120 hours in a new- human factors research project at the Lockheed 
Marietta plant. Under contract for the Air Research and Develop 

by long-range Rights, presumably in space- vehicles and nuclear- 


powered aircraft. The work is directed by the Biophysics Branch 
of USAF's Aero Medical Laboratory. Confined men will “fly" the 
airplane, operating dummy controls and simulating emergency and 

almost a week, a crew will cat, sleep. Work and relax in an area 
17 ft. long, seven feet wide and less than six feet high. 
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AIR TRANSPORT 


Beacon Will Aid Florida Corridor Traffic 


Airline aid installed for Wilmington-Palm Beach 
corridor, but Navy may still disrupt traffic. 


By L. L. Doty 


Washington— A high-powered hom- 
ing beacon that will expedite navigation 
of airliners through the Wilmington, 
N. C.— Palm Beach, Fla., airway cor- 
ridor was commissioned today, but air- 
lines warned that traffic movement on 
the overwater cutoff will continue to 
be disrupted periodically so long as the 
Navy maintains unilateral control over 
the area. 

Known as Control 1 1 50, the route 
has been the subject of sharp contro- 
— ... !--‘ een t|, e Navy and ci ” 


s for 


: than t 


The 


struggle came to a head early this 
mer when the airlines charged that they 
were forced to discontinue use of the 
airway after less than four hours notice 
that the Navy would conduct exercises 
with its Second Fleet in the area be- 
tween April 29 and May 2 (AW June 
17, p. 25). 

Earlier this year, the Air Line Pilots 
Assn, refused to operate through the 
corridor as the result of Navy attempts 
to narrow the corridor from 50 miles 
to 30 miles at its widest point (AW 
Feb. 18, p. 45). As a time-saving short- 
cut that avoids the devious inland bend 
of the coastal route between Wilming- 
ton and Palm Beach, Control 1150 is 
important to airline operations from the 
standpoints of economy and shorter 
schedules on the New York-Miami 
route. The corridor is used primarily 
by Eastern and National Airlines. 

It was originally established by agree- 
ment between the Navy and tlie Civil 
Aeronautics Administration to permit 
operation of airline flights on the short- 
cut through the large warning areas off 
the eastern seaboard reserved by the 
Navy for fleet maneuvers. 

Points of Contention 


Here arc the principle points of con- 
tention in the controversy: 

• Airlines charge they are forced to cir- 
cumvent use of Control 1150. Navy 
counters that, as in the case of the fleet 
exercises between April 29 and May 2, 
it did not request reservation of the 
airspace which encompasses air routes 
and altitudes normally flown by the 
civilian airlines. It added that altitudes 
between 6,000 ft. and 24,000 ft. were 
left open on Control 1150 for civil 
operators. 

• Airlines say that separation of military 


and civil aircraft by Navy controlled 
radar during maneuvers docs not give 
due regard to the safety of civilian air- 
craft since airline pilots are unable to 
communicate with Navy radar control 
units. They also argue that airspace is 
legally controllable only by the CAA. 
Navy contends that unilateral control by 
the military allows for safe efficient 
movement of both its interceptors and 
civilian aircraft in instrument weather 
and at night and is in accord with the 
terms of agreement with the Interna- 
tional Civil Aviation Organization. 

• Airlines have bitterly opposed the 
reservation of large sectors of airspace 
for military use (AW May 27, p. 40) 
and have objected strongly to the off- 
shore use of airspace as warning areas 
by the Navy. Navy claims that, for 
budget reasons, it must conduct train- 
ing in areas relatively close to shore in 
order to economize on ship fuel and 
training time. It adds that it also must 
hold maneuvers close to shore in order 
to utilize shore-based aircraft employed 

• Some airline officials contest the 
legality of the designation of airspace 
outside the continental limits of the 
U.S. as warning areas by the Navy. 
Midway point of Control 1150 is about 
150 statute miles off the coast of 
Florida. The Navy contends it docs 
and must operate in all ocean and air 
areas of the world. However, it says 
that, even if economic factors permit- 
ted, it could not conduct maneuvers in 



the mid-Atlantic without avoiding civil 
air routes since a heavy concentration 
of airways throughout all ocean areas 
can be expected within a few years. 
Route of Control 1150 

Control 1150 is about 600 statute 
miles in length with a 1 0-mile-wide en- 
trance point at both Wilmington and 
Palm Beach. Diamond shaped. Control 
1 1 50 widens to 50 miles at the midway 
point, known as the Gateway, where 
a low-frequency range from Jackson- 
ville provides a check point. 

The high-powered, non-dircctional 
homing beacon— HHW- was imple- 
mented at Wilmington on July 1 and 
lias been flight checked by the CAA and 
the airlines for the past two weeks. A 
low-frequency range is located at Palm 
Beach. 

Air Line Pilots Assn, now feels that 
the new navigational aid will permit 
more direct flights and prevent uninten- 
tional wandering toward the warning 
areas on cither side of Control 1150 
as may have been the case when Wil- 
mington was equipped only with a low- 
frequency range. 

It was for this reason that pilots re- 
fused to fly the corridor between Feb. 
1 and Feb.’ 1 5 when the width at Gate- 
way was cut to 30 miles. Pilots felt 
that navigational errors due to the 
weak signals of the two low-frequency 
range stations exposed their flights un- 
necessarily to military activity. Only 
after the CAA had negotiated with 
the Navy to widen the corridor again 
to 50 miles did the pilots consent to 
resume the over-water operation. 
Airspace Panel Agreement 

Latest agreement reached in the 
Airspace Panel of the Air Coordinating 
Committee calls for the 50 mile width 
including a 15 mile buffer zone west of 
Gateway and a 35 mile zone to the cast. 
Originally, the pattern consisted of a 
25 mile protective zone on cither side 
of Gateway. 

While the pilots are satisfied with 
the HHW unit, they are not happy 
over the split control' of traffic in the 
contested area and say "there should be 
only one air traffic control agency on 
any given airway.” 

Pilots demanded the wide corridor 
and the installation of an HHW unit 
as early as May 18, 1956. in a meeting 
with the CAA,’ Navy and the Air Trans- 
port Assn. At that time, they called 
for increased radar facilities along the 
coast and for the introduction of proce- 
dures that would give pilots prior knowl- 
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Lake Central President Urges 
Passage of Guaranteed Loan Bill 


edge of military activities in the area. 
They also suggested the formation of 
a committee represented by each agency 
to iron out air traffic control differences 

According to one airline official, re- 
strictions of operations on Control 
1 1 50 begin with warning notices issued 
by the Patrick AFB, Fla., to the Miami 
air route traffic control center which 
passes the information on to other cen- 
ters along the East Coast. 

Civil traffic on Control 1 1 50 is jointly 
controlled by the Washington, Jackson- 
ville and Miami centers. Notices of 
flight restrictions on Control 1 1 50 are 
distributed by the CAA through No- 
tices to Airmen. 

Airlines charge this infonnation 
seldom reaches them in sufficient time 
to reroute flights efficiently. One air- 
line dispatcher told Aviation Week. 
“We can never plan on the airway and 
we have a lack of confidence in its avail- 
ability whether notices have been issued 


Navy Position 

In a letter to Aviation Week (July 8, 
p. 1 54), Assistant Navy Secretary Garri- 
son Norton said restrictions on civil 
carriers are "imposed by the Civil Aero- 
nautics Administration through its re- 
fusal to clear aircraft through the area 
in which the Navy was conducting 
training exercises.” 

During the naval exercises, the Navy 
established an air tunnel between 6,000 
and 24,000 ft. on Control 1150 for a 
27-hour period to permit operation of 
civil aircraft through the area and 
warned that maneuvers would be con- 
ducted within a 100-mile radius of 
Gateway. 

The CAA refused to issue air traffic 
control clearances through the area 
during the period exercises were held 
despite the tunnel provisions. 

Airlines operating through the south- 
eastern sector of the U.S. claim that 
infonnation concerning the maneuvers 
was received less than four hours before 
thev began. They also accuse the Navy 
of failure to release the warning notices 
in sufficient time to readjust schedules 
and say that some flights were already 
routed via the corridor at the time 
the warning was received. 

Navy Position 

Navy insists that its only request for 
air reservation was for the area between 
the surface and 6,000 ft. and between 
24,000 ft. and 45,000 ft. It adds that 
any requirement by the airlines to cir- 
cumnavigate the Navy exercise area was 
"neither imposed nor desired by the 

It concluded that, as a consequence, 
the problem is one for resolution be- 
tween the ATA and the CAA, "the 
agency establishing the restriction.” 


Washington— Modernization of local 

an airline problem, Gwin Hicks, Lake 
Central Airlines president, told the 
Senate Commerce Committee last 
week. Hicks said modernization is 
urgently needed for the development 
of civil and military aviation around 
the world. 

The Lake Central president appeared 
before the committee in support of the 
Guaranteed Loan Bill introduced to 
aid local service carriers acquire new 
equipment through government guaran- 
teed loans. Airlines claim that the poor 
financial standing of local airlines now 
prevents them from acquiring the neces- 
sary financing without government aid. 
He told the committee: 

“Let us consider the effect of new 
equipment upon the mobilization po- 
tential and for emergencies when speed 
and readiness can save many thousands 
of lives. It is widely known that the 
trunk airlines have committed hun- 
dreds of long-range, four-engine air- 
craft to the Civil Reserve Air Fleet. It 
is less known that an important shore- 
range role is left for the planes not in 
the CRAF under what is called the War 
Air Service Pattern, for re-allocation of 
commercial aircraft in war. Some of 
the modem equipment made possible 
by the pending bill may have to fill the 
gaps in the trunkline system after 
CRAF planes go for overseas duty. 
Others will fly where the need is great- 
est.” 

Hicks said the local and territorial 
airlines fleet includes about 250 multi- 
engine transports and close to 100 air- 
craft of other types— a fleet larger than 
that of the combined U.S. domestic 
airlines in World War II. 

Ihc trunk lines, he said, arc now 
gearing for the jet age, while the local 
sen' ice carriers are faced with the prob- 
lem of transporting people from the 
small communities to the jet hubs in 
planes manufactured 20 years ago. 

G. Robert Henry, Bonanza Airlines 
executive vice president, told the com- 
mittee that financing has not been ar- 
tanged for more than nine of the Fair- 
child F-27 turboprop aircraft ordered 
by the local service carriers. Bonanza 
has three on order, but financing ar- 
rangements have not been completed. 

Another witness before the commit- 
tee was C. A. Mvhre. Frontier Airlines 
president, who submitted a letter from 
a Denver bank which said in effect that 
passage of the Guaranteed Loan Bill 
would facilitate the obtainment of 
equipment financing for Frontier which 
otherwise might not be available. 


Other legislation introduced to aid 
local and territorial airlines include the 
Capital Gains Bill and the Equipment 
Trust Bill. The Capital Gains Bill would 
allow airlines to set aside profits from 
the sale of equipment to be used in 
the purchase of new planes instead of 
the present police of offsetting subside. 

The Equipment Trust Bill would 
amend the Bankruptcy Act to pennit 
lenders to take possession of aircraft 
and other equipment in the event of 
bankruptcy without being affected by 
other provisions of the act. 

The Guaranteed Loan Bill was spon- 
sored by the Civil Aeronautics Board 
and is supported by the Assn, of Local 
and Territorial Airlines. The Air 
Transport Assn, also supports the bill. 
The Equipment Trust Bill is backed 
by the Conference of Local Airlines, 
from which ALTA split (AW April 1, 
p. 38). No opposition has been ex- 
pressed against either bill. 

Hearings on the Guaranteed Loan 
and Capital Gains bills have been 
scheduled by the House Commerce 
Committee for this week. 


Competition Blamed 
For Fare Boost Need 

Washington— Multiple competition 
over basic routes is one of the primary 
reasons behind Eastern Air Lines needs 
for a passenger fare increase, T. F. Arm- 
strong, EAL President, told CAB 
Hearing Examiner Ralph Wiser. 

Armstrong, who appeared in support 
of the proposed 6% fare increase asked 
by seven trunk airlines, said decisions 
by the Board in the last two years have 
exposed 58% of Eastern's traffic poten- 
tial to new competition. Even before 
this, he added. Eastern’s routes already 
had been subjected to more competi- 
tive and duplicative route awards than 
the routes of any other carrier. Arm- 
strong said that, as a result of the mul- 
tiple competitive route awards, there 
has been a sharp reduction in the rate 
of Eastern's traffic growth. 

In the past, he said, Eastern has been 
able to offset its rising costs to some 
extent by increasing traffic volumes. 
Now, however, traffic increases no 
longer afford an offset to rising costs. 
He told the Board: 

“We have to call upon the Board 
to face the responsibility for this situ- 
ation. We told the board of our cquip- 

ing our service pursuant thereto. Never- 
theless. the Board found that additional 
services should be authorized.” 
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More Women Travelling — Airlines 
Increase Promotions to Ladies 


By Glenn Garrison 

New York— Airlines are stepping up 
efforts to woo the ladies to their ticket 
counters. Particularly among the over- 
seas carriers, new or expanded promo- 
tion and service programs arc beamed 
specifically at the female market. 

Everyone agrees that this market has 
been growing at a proportionately faster 
rate than the total air travel market— 
i.c., including men. Most airlines are 
convinced that changing travel habits 
make the women’s market a more and 
more worth-while target for special 
efforts. 

Both Pan American and Trans World 
Airlines estimate that more than half 

women, and that this has only been so 
within the past few years. Furthermore, 
they believe the trend will continue. 
Foreign-flag airlines serving New York 


Lady Promoters 

TWA in 1952 started a trend in air- 
line women's promotion by creating 
“Mary Gordon," travel adviser-trade 
name for its special women's services. 
Mary's airline sisters nOw include Lady 
Sabcna and her family of Mademoi- 
selles Sabcna; Sally Simpson of Scandi- 
navian Airlines System; and Kaye L. 
Emerson of KLM Royal Dutch Airlines, 
who usually goes by her real name of 
Anika Burgard. 

TWA says Mary' Gordon was the 
"very first” in the field of special serv- 
ices to women travelers, but Pan Ameri- 
can's Jane Kilboumc (real name) claims 
a first in women’s promotion generally 
and says her airline was first in realizing 
the increasing potential of the market. 

Most airline ladies promote air travel, 
and their own companies, by speaking 
to women's groups, narrating fashion 
shows, discussing travel in television 
interviews, demonstrating how to pack 
for a trip, appearing with special de- 
partment store fashion promotions, and 
the like. Beyond these basic devices, 
their special sendees, and organizational 
approaches, vary considerably. Exam- 
ples of how they are handled: 

• TWA has five Mary Gordons operat- 
ing in the United States, all under gen- 
eral sales division supervision with 
Janet Garlough heading the program 
from New York as director, women’s 
department. The program began five 
years ago with one Mary Gordon. 
T'WA’s advertising campaigns feature 
the service and solicit inquiries to Mary 
Gordon. The ads draw as many as 


6,000 mail responses a month, accord- 
ing to Miss Garlough. 

A lot of the letters come from men. 

A top puller has been an ad stressing 
tips on how to get ready for a trip to 
Europe. TWA also produces 12 leaf- 
lets in connection with its Mary Gor- 
don services, with tips on such matters 
as international cooking, traveling alone, 
what to see and what to buy, how to 
plan a travel wardrobe. Special promo- 
tions have included Mary Gordon tours 
of Europe, special showings of fashions 
from points over TWA's international 

• Pan American’s women’s promotion 
is handled entirely by Jane Kilboumc. 
who began her program in 1946. The 
airline buys no advertising space for 
the women's angle. Miss Kilboumc 
works through editorial tie-ins. press 
releases, special programs arranged 
through district sales managers. 

She makes about six personal appear- 
ances a year— for instance, a week at a 
Seattle clothing store as travel adviser 
during a special promotion. Typically, 
this even drew editorial coverage in 
the local papers. Miss Kilboume also 
works out contract arrangements with 
magazines which result in good pub- 

Examplc: the April issue of "Seven- 
teen” featured South American fash- 
ions, with the airline prominent edi- 
torially both in pictures and copy. 

Miss Kilboume hopes to see an ex- 
pansion of Pan American’s women’s 
promotion activities, with additional 
representatives to cover women’s clubs. 

• KLM started its program in this coun- 
try last December under its new di- 
rector of women. Miss Burgard. She, 
like Miss Kilboume, handles the whole 
show. The program consists mainly of 
contacting women’s groups, speaking on 
subjects ranging from the status of 
women in various countries to best 
methods of packing for travel. Miss 
Burgard also follows the fashion show, 
TV appearance and press interview cir- 
cuit, particularly in the 23 U. S. cities 
where KLM offices arc located. The air- 
line has a representative in Holland who 
also devotes her time to women’s pro- 
motion. 

KLM's transatlantic figures for the 
past two years, incidentally, show the 
male passenger still ascendant by a ratio 
of about 57%-39%. Remaining per- 
centage is children. 

• Sabena's women's program, three 
years old, features a new device in 
the "Lady Sabcna Club.” Crossing the 
Atlantic with Sabena entitles a woman 


to membership in the club, which in- 
cludes among its benefits the entree to 
club rooms and lounges at airports and 
downtown locations in seven European 
cities. The airline’s quarters in New 
York International Airport's new for- 
eign airlines terminal, scheduled to 
open this year, will contain club rooms. 

The members also receive various 
personal attention from “Mademoiselle 
Sabena" representatives stationed at 

most cities on KLM’s international 
network. Irene Kondaks, who heads 
the Lady Sabena program in this coun- 
try, reports a membership of 8,000. 
Miss Kondaks handles other U. S. 

women’s promotion including the 
standard TV. fashion and packing 

demonstration items. 

• Northwest Orient Airlines has just 

announced its new “Nora West” wom- 
en's service, with Marilyn Christie as 
women’s travel adviser to direct it. 

Northwest reports a 30% proportion of 
women among its passengers. Nora 
Wests will provide the usual travel 
talks, film showings, fashion and travel 
tips. The airline notes an increase in 
vacation air travel by women. 

• SAS started its ’’Sally Ann Simpson" 
program in February, 1956, under the 
guidance of Jean Gammon. In addition 
to fashion, TV, women’s club.and simi- 
lar promotion the airline's women's 
service will include a series of 42 shop- 
ping guides for individual countries on 
the SAS routes. One of the booklets 
already has been produced. Miss Gam- 
mon is writing a wardrobe planning 
book for lady air travelers. 

Domestic Hard Sell 

Compared to this intensified general 
promotion beamed at women by the 
international carriers, most domestic 
airlines so far are following more of a 
hard sell approach and testing the 
market on an individual prospect basis. 

• American Airlines until a few months 
ago had only one women’s represent- 
ative, Mrs. Alexander Stevens, who 
handled the program for about six 
years. There are now women under 
American’s district sales offices at 
Washington, Los Angeles, San Fran- 
cisco, and Chicago, but there is no 
coordinated program. Mrs. Stevens 
operates chiefly by contacting the 
heads of various women’s groups: For 
example, American handles all Girl 
Scout air transportation in the country, 
either by selling tickets to Scout con- 
ventions or by planning air travel by 
other carriers where American routes 
arc not involved. The airline docs no 
advertising directly to women. Its 
saleswomen are called special- sales 
representatives rather than women’s 
representatives. 

• United handles its women’s pro- 
motion on a divisional basis. Each 
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Germans Plan Turboprop Liner 


of the carrier’s five divisions has one 
women’s representative in its sales 
office. Their work, however, includes 
sales promotion generally as well as 
women's affairs, and they are called 
“manager of special events." Events 
include the ubiquitous fashion shows 
and radio and TV appearances. 

While there is general agreement 
that the women's market is an increas 
inglv important factor in airline travel, 
statistics to appraise it arc not abun- 
dant. Some examples that hint at the 
scope of the market. 

• TWA ran a spot survey of its trans- 
atlantic passengers last summer, found 
that women comprised 57% of the east- 
bound, 59% of the westbound traffic. 
Another spot survey in February showed 
44.5% of eastbound passengers to be 
women, from which TWA concluded 
that it carried more men in winter, 
more women in summer. Domestically, 
women comprise about 44% of its pas- 
sengers, TWA estimates. 

• U. S. Department of Commerce Sur- 
vev reported 1948 passport applicants 
were 106,951 male, 63,951 female. By 
1955, women were catching up with 
162,388 applicants compared to 171,- 
896 male applicants. 

• Passport office of the State Depart- 
ment reports that 56.3% of 1956 U.S. 
internal travelers were women. “Trav- 
eler” is defined as a person covered by 
a passport. 

• Port of New York Authority, survey- 
ing overseas departures from New York 
International Airport, found about half 
of the American citizens were women. 
An earlier Port Authority survey of do- 
mestic passengers found about 30% 
women among departures from the 
three New York airports during 1956. 

Why are women flying in proportion- 
ately greater numbers? 

There are many factors, including: 

• Most of the increase in air travel is 
in the pleasure, rather than business, 
category. Only a small minority of fe- 
male air passengers arc business-bent, 
so increasing pleasure travel means pro- 
portionately increasing women riders. 

• Women are less reluctant to travel 
alone. TWA estimates that a third of 
its women passengers to Europe arc on 
their own. The airlines’ special activi- 
ties in promoting services for women 
probably have helped this trend. 

• More women are working and have 
the money to travel. In 1940, 13.8 
million women held jobs; last year, the 
figure was 21.2 million. Comparable 
increase in working men was from 40.6 
million to 45.4 million. 

• As air travel becomes increasingly ac- 
cepted as safe and routine, more women 
are trying it. 

Another reason for pitching sales pro- 
motion to women is their influence on 
the way the family budget, including 
vacation money, is spent. 


Germany is making its first postwar 
bid to enter the transport aircraft mar- 
ket with plans for a medium-range, 54- 
passenger transport powered by two 
Napier Eland turboprop engines. 

The aircraft, designated the IIFB- 
209, has gone through the first design 
stages and is being offered to the avia- 
tion market as cither a short-haul, high- 
densitv airliner or as long-range execu- 
tive type aircraft. 

It will be built by Hamburger Flug- 
zeugbau of Hamburg-Finkcn-Werder, 
Germany which has constructed no air- 
craft since the war but produced the 
four-engine, HA-139 seaplanes for 
Deutsche Lufthansa’s transatlantic mail 
service during the 1930s. 

Although the company has designed 
the I1FB-209 with Napier Eland 
N.E1.6 turboprop engines rated at 
3,500 slip, equipped with four-bladcd 
reversible propellers, the Allison 501-D 
13 and Rolls-Royce Tyne arc also sug- 
gested as possible powerplants. 

Here are the proposed transport’s op- 
erating characteristics and specifications: 

• Configuration calls for a 48 to 54 
passenger capacity on stage lengths of 
1,250-miles or less. All compartments 
of the fuselage including cargo holds 
arc pressurized for flights of up to 
25,000 ft. altitude. Fuselage is 76 ft., 
6 in. in length. Cabin dimensions arc 
54i ft. in length; and 9.38 ft. in width. 
Inside height is slightly over six and 
one-half ft., floor area’ is 47 sq. ft. 
Three baggage compartments have a 
total capacity of 402 cubic ft. 

• Low wing is built on a two spar sys- 
tem with integral fuel tanks with a 
total capacity of 1,170 gal. located be- 
tween the spars in each of the detach- 
able outer wing sections. Wing span is 
93 ft., eight inches, wing area is 963 ft., 
the aspect ratio, is 9.12. 

• Gross takeoff weight is 45,080 lb. 
with a disposable load including crew, 
fuel, passengers and freight of 21,030 


• Cniising speed at 20,000 ft. is 277 
kt.; rate of climb at sea level is 2,260 
ft. per minute. Service ceiling is 34,800 
ft. Takeoff distance is 1,850 ft. Block 
speed is 238 kt. 

According to the company, the air- 
craft, equipped with the Allison 501-D 
13 turboprops, will have a cruising 
speed of 308 knots. Rate of climb will 
increase to 2,600 ft. per minute and 
the service ceiling will be raised to 
36,400 ft. Block speed of this version 
will be 271 kt. 

CAB Office Complaint 
Cites Pan American 

Washington— Civil Aeronautics Board 
compliance office has issued a com- 
plaint against Pan American World 
Airways charging the airline with “un- 
fair methods of competition in air 
transportation and tariff violations.” 

In a petition for enforcement, the 
compliance office said that, based upon 
information gathered during an infor- 
mal investigation, Pan American ap- 

Act through payment of excessive or 
improper commissions to its agents. 
The office also contends that the airline 
charged less compensation for cargo 
transportation than the current effective 
tariff. 

According to the CAB staff. Pan 
American has, since Jan. 1. 1956, and 
earlier, instructed or permitted various 
travel agents to earn or retain 10% 
commissions on sales of roundtrip first- 
class and tourist air transportation in- 
stead of the usual 7% on roundtrip 
first-class and tourist fares and 10% on 
authorized tours. 

The staff also charges that Pan Amer- 
ican has accepted from a New York 
shipper cargo at rates based upon actual 
weight when the dimensional weight 
rule, which provides for a higher tariff, 
was applicable. 
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Boeing has built more long-range, multi-engine jet 
aircraft than any other company in the world. 



The 707 jetliner— test-flown over 2 1 /* years — will bring you all 
of the advantages of this Boeing experience with jet aircraft. 






North Central Wins 
Chicago-Duluth Route 

Washington— North Central Airlines 
last week was authorized to provide 
11011-stop service between Duluth and 
Chicago by the Civil Aeronautics 

'Hie Board said it has tentatively 
voted to grant North Central's applica- 
tion to fly non-stop between the two 
cities or to make one stop on the route 
al Madison or two stops at Milwaukee 
and Green Bay. 

Northwest Airlines' authority to 
sene Duluth was canceled. 

The Board also announced it will 
approve North Central's application to 
extend its service eastward from Duluth 
to Saulte Stc. Marie via Ironwood. Han- 
cock-Houghton and Marquette, Michi- 
gan. 

A proposal by Northwest Airlines 
to operate an equipment interchange 
between the two airlines via Minneapo- 
lis was turned down by the Board. 

Hal N. Carr, North Central’s presi- 
dent, said the airline will inaugurate 
the Chicago nonstop senicc within 60 


days after the final decision is issued 
which probably will be next month. 

At the present, the airline is required 
to make a minimum of four stops over 
the Duluth-Chicago route and two 
stops between Duluth and Madison. 
The Board ruling will require that inter- 
mediate points which are overflown in 
the new nonstop service pattern must 
have a minimum service of two daily 
round trips. 

Northwest's certificate to operate 
service between Duluth and Minneapo- 
lis was suspended by the Board in 
1951 when North Central was author- 
ized to serve the route. 

Airline Pilot Reports 
Near Collision With Jet 

Pilot of a United Air Lines DC-6 re- 
cently avoided a near collision with a 
jet plane over Oxnard, Calif., by pulling 
the airliner into a steep climb. 

Sudden maneuver threw many of the 
37 passengers out of their seats, but 
onlv two required medical attention. 

DC-6 was piloted by Capt. C. H. 
Thompson. 

The jet was not identified. 


SHORTLINES 


► American Airlines flew 765.000 pas- 
sengers 510 million passenger-miles dur- 
ing June to become the first airline to 
fly more than a half-billion passenger 

► Aerovias Vcnczolanas, S. A., Avensa, 
has ordered five turboprop Fairchild 
F-27 aircraft to be used on connecting 
service for Avcnsa's Miami-Jamaica- 
Caracas run.- The airline has been 
awarded a SI. 2 million credit grant by 
the Export-Import Bank. 

► Transatlantic Airlines proposing new 
class of tourist flight scheduled to begin 
next April have adopted the term 
"T-3T" to designate the proposed serv- 
ice. The “T" indicates the tourist 
character of the service: "3-1" stands for 
the suggested distance in inches be- 
tween scats. The present distances be- 
tween seats are generally 38 inches. 

► Southern Airways flew 105.405 pas- 
sengers 18,142,000 passenger-miles dur- 
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ing the first six months of the year, 
a 16.6% increase in both categories 
over the same period of 1956. During 
June, the carrier flew 19,500 passen- 
gers 3,380,000 passenger-miles, an in- 
crease of 20% for both categories over 
June of last year. 

► United Airlines plans to file for a 
10% increase in its air freight rates 
to become effective Sept. 1, subject to 
Civil Aeronautics Board approval. The 

items such as cut flowers, shrubs and 
roots and decorative woods, which 
would be raised only 5%. 

► Air France will fly a pilgrimage to 
the shrine of Lourdes, France, on a 
tour organized by the Catholic Travel 
Office of Washington. The tour, spon- 
sored by Edward Cardinal Mooney, 
Archbishop of Detroit, will leave New 
York on Sept. 26, spend a week in 
Lourdes, fly to Paris on the morning 
of Oct. 2 and depart that evening, 
arriving in New York the next morn- 
ing. Price of the tour is $695. 

► North Central Airlines established a 
new local airlines monthly passenger 
record by carrying 63,451 persons dur- 
ing June. The previous industry record 
was 56,467 passengers set by North 
Central last August. During the first 
six months of 1957, North Central 
carried 304,893 passengers, a 19% gain 
over the same period of last year. 

►Trans-Canada Air Lines has begun 
the first nonstop transcontinental serv- 
ice in Canada by linking Toronto and 
Vancouver with Lockheed Super Con- 
stellations. The service is connected 
with New York by TCA. 

► Allegheny Airlines set a new monthly 
record by flying 7.141,429 passenger- 
miles during" June. In the first half of 
1957. Allegheny flew 29,550,000 pas- 
senger-miles, an increase of 17.6% over 
the same period in 1956. 

► British Overseas Airways will serve 
California champagne on all flights over 
U.S. territory, replacing French wines 
and champagne previously served. 

► Douglas Aircraft Co. will begin de- 
liveries of four models of the four en- 
gined Douglas DC-6A to Loide Aero 
National of Brazil during the third 
quarter of 1958. Approval of two bank 
credits totaling $4,295,000 by the Ex- 
port-Import Bank paved the way for the 
sale. The aircraft will be equipped for 
operation as combination cargo and pas- 
senger airliners featuring ready adjust- 
ment of the interior space to accommo- 
date the varying relative volume of 
passenger and cargo traffic. 


AIRLINE OBSERVER 

► Look for Canadian Pacific Airlines to be given an opportunity to compete 
on cast-west domestic routes against Trans-Canada Air Lines. Canada's 
new ruling party, the first Conservative government in 22 years, is expected 
to open the nation’s airways to CPA which presently operates domestic 
routes only on a north-south basis in addition to its global international 

► New York Airways late this year will ask helicopter manufacturers here 
and abroad to submit bids on a 25-passenger, two-or-three turbine engine 
airline helicopter. NYA has been working with other civil helicopter op- 
erators to develop a block of orders of sufficient size to make it worthwhile 
for manufacturers to proceed with the development of a new design. Gen- 
eral Electric's T58, which is expected to go into production in 1958, ap- 
pears to be leading contender as powcrplant for the new helicopter wanted 
by NYA. 

► International Air Transport Assn, will refer the issue of transferring its 
headquarters from Montreal to Geneva to the association's general asscmblv 
which will meet in Madrid on Sept. 10. Plans to move result from demands 
bv European airlines for a headquarters closer to their bases of operation. 

► Flying Tiger Line has received a S9 million contract from the Military 
Air Transport Service for the transportation of military personnel and 
freight between the U. S. and Japan. The six-month contract is renewable 
on performance and can be expanded up to the fleet capacity of the airline, 
or approximately S18 million. Initially, the airline has assigned three of its 
fleet of 12 Lockheed 1049H Constellations to the Pacific airlift but expects 
to increase the number to six during the next two months to accommodate 
MATS traffic demand. 

► Scheduled helicopter operations between Dallas and Ft. Worth were 
inaugurated by Helix Air Transport last week with an air parcel sendee 
between downtown heliports in the two Texas cities. Helix will operate 
three roundtrip flights a day with Bell 47-H equipment. The carrier has 
an application on file with Civil Aeronautics Board for a non-subsidy 
passenger, cargo and mail certificate, and its scheduled air parcel sendee will 
provide experience which will be valuable if Helix decides to go into 
passenger operations. 

► Civil Aeronautics Board has set final procedural steps in the Suspended 
Passenger Fare Increase Investigation with briefs due on July 24 and oral 
arguments scheduled for July 31. 

► United Airlines today began a joint air-truck freight sendee with Con- 
solidated Freightways to provide air cargo sendee to shippers located in 
areas which do not" have direct air sendee. The system will cover more 
than 900 cities in 1 6 states regularly screed by Consolidated. 

► Civil Aeronautics Administration has proposed new runway layouts that 
will permit transport aircraft to trim off mnwavs 30 to 45 seconds after 
touch-down. Taxiways will be oriented at an angle of 30 degrees to the 
runway under the new layout designs with a scries of taxiway exits to accom- 
modate both short and long landing flareonts. The layouts have been 
developed as standards by the CAA for use in the Federal Airport Aid 

► Elwood Quesada, newly appointed special assistant to the president for 
aviation facilities, made a survey tour last week of the Civil Aeronautics 
Administration's Technical Development Center in Indianapolis accom- 
panied by Assistant Commerce Secretary Louis Rothschild and CAA 
Deputy Administrator William Davis. At the same time, 10 CAA officials 
including Administrator James Pyle met with representatives of the Cana- 
dian Department of Transportation in Ottawa to review airways and naviga- 
tional aid problems of the two countries. 
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Tliere’s no 
when you 


ceiling on success 

fly with Shell!” 


says G. B. Fenwick, Jr., President of 
Pan-Maryland Airways. P-M boosted 
its gallonage fifty fold in six years 
as a Shell Aviation Dealer at 
Friendship International Airport, 
Baltimore 

48 


It’s no wonder Bemie Fenwick is happy Pan- 
Maryland teamed up with Shell in April 1951. 
At that time, one truck was more than enough 
to handle their business. Three months later, 
thanks to Shell’s help, they began making into- 
plane deliveries to the airlines. 

Today, Pan-Maryland has 13 trucks busy 
fueling and servicing the airlines, private air- 
planes, jet fighters of the National Guard, 
police department aircraft, helicopters, military 


and government-owned aircraft and dozens of corpo- 
rate aircraft. 

“We’ve got an extremely diversified operation here,” 
says Bernie. “Pan-Maryland handles everything from 
Cubs to F4D Navy jets— from Mites to B-52’s. 

“Consequently, we handle the complete line of Shell 
Aviation Fuels, including Shell Turbine Fuels for jet 
planes and commercial turboprop airplanes. 

“Shell also provides us with a full line of AeroShell 
lubricants, fluids and greases to fit our customers’ 
needs. What’s more, we get up-to-date technical advice 
from our Shell representative who’s always at our 
service.” 

When Bernie talks about the services Pan-Maryland 
gives its customers, he emphasizes that delays are 
almost nonexistent. All pilots have schedules to meet 
and what they want most of all is fast, efficient, 
on-schedule service. 

A “Customer’s Service Report” is mailed to every 
flier who stops at the field. It invites comments and 
criticism of service, workmanship and courtesy. Re- 
plies like “Best service I’ve ever gotten — anywhere,” 
“Excellent in every way,” “Keep up the good work,” 
are received every week from all over the country. 

Bernie points out that their CAA Certified Repair 
Station is going to be finer than ever. A big new 
hangar will be completed soon and he plans a Class 4 
shop there, with service crews qualified to work on 
every type of plane. 

Other plans for the future include branching out 
into airline ramp service, setting up an aircraft sales 
department, building more hangars and boosting 
gallonage still further. 

“After all,” says Bernie Fenwick, “the sky’s the 
limit with Shell.” 



Private planes get first-class treatment, too. 
Every civilian pilot who uses the field receives 
a “Customer’s Service Report." which requests 




Bernie discusses plans for future expansion 
with Col. J. Colonna, Airport Director. 


It pays to be a Shell Aviation Dealer 

—and the Shell office nearest you will be glad to show you why 







AERONAUTICAL ENGINEERING 


M-W Wings Sidestep Drawback of Sweep 



J. S. Butz, Jr. 

New York— Two promising though 
somewhat unfamiliar wings having M 
and W shapes are being tested in the 
U. S. for use on large, heavy transports 
and bombers designed to eruisc at 
supersonic speeds. 

The M wing sweeps forward on the 
inboard panels and back on the out- 
board; the sweep is exactly the opposite 
for the W wing. Basic idea is to retain 
the drag benefits of sweep while elimi- 
nating the aeroelastic problem which is 
the most serious drawback of a swept 
wing. 


DEMONSTRATION model to illustrate effect of bending and torsion loads on a 
swcptback wing is shown in no-load position. Long bar on wing tip emphoskes its 
angle of incidence. Columns extend through wing's elastic or twisting axis (arrows), 
so that wing twist will be shown by relative movement of the columns. 




Ideal Shape 

Delta, swept and straight wing plan- 
forms have been successfully used on a 
variety of supersonic aircraft to perform 
a number of specific attack and inter- 
ception missions for the military. Dis- 
advantages inherent in each prevent 
designers from agreeing on an ideal 
shape, and are such that all three may 
be passed over for very' large planes 
operating at high altitudes and super- 
sonic Mach numbers. 

The story' of the original idea of these 
wings is a familiar one. 'Hie Germans 
suggested and wind tunnel tested M 
and W wings in the early 1940s when 
they were years ahead of the rest of 
the world in transonic and supersonic 
aerodynamics. 

NACA initiated work on these wings 
in this country following a 1948 mem- 
orandum by R. V. Rhode of the Lang- 
ley Laboratory. The problems of swept 
wings were more completely defined at 
this time and Rhode snowed there were 
considerable structural possibilities in 
M and W wings, contradicting previous 
skepticism of their soundness. 

Drag Question 

Earlier objections to the wings also 
emphasized the poor drag qualities of 
the juncture of the swept panels. How- 
ever. test work was begun on the 
strength of the aeroelastic potential. 
NACA is still working with M & W 
wings and much of the current interest 
centers around their use with area rule 
and other means of reducing the drag 
of wing-bodv combinations. 

If transport cruise speeds continue to 
increase at the same rate they have for 
the last 10 years, then a 1,000 mph. 
(approx. Mach 1.5) jetliner will be fly- 
ing around 1968. 

Estimates of what the most economi- 
cal transport in this class will be like 
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M-WINGED configuration that 
swept whig in aeroelastic and s 


general requirements for transport 


have been made by R. T. Jones of the 
NACA. It will probably have a wing 
loading similar to present day trans- 
ports. with comparable landing speeds, 
though it will fly at much greater alti- 
tudes where these wing loadings are 
most economical. 

Reduced air density at this altitude 
means the structure would have to be 
stressed only for a sea-level cruise speed 
of 300 mph. 

Aerodynamic heating would also be 
negligible under these conditions. The 
aircraft would have to be carefully rc- 


SKETCHES show location of bending and 
clastic (twisting) axes on swept wing and M 
wing. Inner panel of M wing acts as simple 
swept-forward wing which experiences in- 
crease in incidence from bending loud due 
to lift. This can be visualized by reversing 
the wind direction in the middle photo on 
the facing page. Here bending load gives 
the opposite effect of lift on swcptback 
wing. On the M wing the increase in in- 
cidence on the sweptfonvard section is 
counteracted by the outer panel lift which 
gives the inner panel a nose-down twist. 
This is the heart of M and W wing theory 
which tire NACA feels will almost eliminate 
tile adverse aeroelastic effects of swept wings. 


strictcd in its performance and maneu- 
vers at lower altitudes where the air- 
loads would be much greater than at 
cruise height. 

As far as the wing is concerned. 
Jones' most important point is that the 
relative sizes of the fuselage and wing 
will remain much as they are on current 

The wing will also continue to be 
long and narrow with high aspect ratio, 
for supersonic as well as subsonic theory 
indicates that this is best for good 
cruise performance when the wing is 


contributing to the support of the air- 
craft. 

This requirement for a long narrow 
wing is the one which makes use of cur- 
rent wing shapes difficult on the super- 
sonic transport. 

• Delta wing becomes inordinately large 
when it is given a wide span and high 
aspect ratio. 

• Straight wing is restricted to a short 
span when it is thin enough to have low 
supersonic drag. This is because tor- 
sional strength decreases rapidlv as the 
wing thickness decreases, introducing 
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To absorb vibration and take up misalign 
ment AVICA ALL STAINLESS STEEL flexible 
be fabricated as integral parts 
)id tube lines. 
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serious acroclastic and flutter problems. 
• Swept wing has formidable acroelas- 
tic problems. 

Incidence of the swept wing tip is re- 
duced when the wing experiences pure 
bending. This results in a loss of lift 
at the tip, and the center of lift then 
moves inboard on the wing and forward 
with respect to the airplane’s CG. 
Cause of Instability 

On a long span swept wing this for- 
ward movement of the lift force can eas- 
ily cause a pitching-up moment larger 
than a normal size horizontal tail can 
overcome, thereby making the aircraft 
unstable. The effect of torsional load 
on the wing is shown in the illustra- 
tions. This type of load tends to coun- 
teract the loss of incidence due to bend- 
ing. 

Swept wing requires greater strength 
in bending than it does in torsion to 
insure against pitch-up instability-. 

Swept wings can also cause pitch-up 
in another way. At high speeds, flow at 
the wing tips separates at low lift coef- 
ficients when the wing is not bending 


a great deal. This separation causes loss 
of lift at the tip and the center of lift 
again moves inboard and forward to 
pitch the aircraft up. 

Spanwise flow on the swept wing 
thickens the boundary layer towards the 
tips and it is the reason flow separates 
first in that region. This problem has 
been solved bv using thin tip sections, 
leading edge extensions, blunt trailing 
edges, etc. However, it will always be a 
major consideration for long span swept 
wings on which the spanwise flow has a 
great distance in which to build the 
boundary layer at the tip. 

Roll Problems 

Lateral stability of a swept wing air- 
craft is also tricky for the same reasons 
that cause pitch-up trouble. Any taw- 
ing motion will cause greater asym- 
metrical loading than on a straight w'ing 
because of the swept wing aeroelastic 
qualities. The difference between the 
lateral moment arms of the wing lift 
forces will then be larger than on a 
straight wing and greater rolling mo- 
ments result. The thick boundary layer 


• So basic are Eckel 
contributions to the field of 
small solenoid shut-off valves 
that it is impossible to 
match Eckel performance 
without using Eckel features. 

ILLUSTRATED: 

High pressure ethylene oxide 
valve for missile applications. 
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with Super Ventura’ 


American businessmen more and more 
are using the "face to face" approach in 
the conduct of their activities. With the 300 mile 
per hour plus, 2000 mile range Super 
Ventura, the businessman can conduct a face 
to face life being at home with the 
family at night after calling on clients all 
over the nation during the day. 

Both Face to Face Business and Face to Face 
Life with the family is possible with 
the Howard Super Ventura — in operation or on order 
from 21 of the nation's leading businesses. 

For further information, write, wire or call: 

Bob Wolin, General Sales Manager 




P. O. BOX 8247 


SAN ANTONIO, TEXAS 



at the tips also affects wing tip ailerons 

Theoretically, and with considerable 
experimental verification, these advan- 
tages arc attributed to M and W wings 
by the NACA: 

• Pitch-up and lateral stability problems 
of swept wings arc greatly improved, if 
not eliminated, by proper M and W 
wing design. 

• M and W wings generally have more 
drag than a conventional swept wing 
at subsonic and transonic speeds but at 
low supersonic Mach numbers the 
swept wing advantage disappears. 

• M and W wings are lighter than a 
swept wing of equal aspect ratio and 
bending strength. For a given weight 
of wing structure, they may be built 
with a greater aspect ratio and therefore 
better range characteristic. 

Incidence Unaffected 

Most important feature of M and W 
wings is that wing incidence is not 
affected by bending or torsional loads, 
eliminating one of the two causes of 
pitch-up. 

The mechanics of how M and W 
wings achieve this can be seen in the 
diagram of the M wing. The inner 
panel acts as a simple swept forward 
wing which experiences an increase in 
wing incidence due to its lift load. This 
increase in incidence due to bending is 
obvious if wind direction is reversed on 
the swcptback model on page 50. The 
lift on the inner panel also acts to in- 
crease tip incidence because of its tor- 


LOW-SPEED model (above) and high-speed model (below) arc typical of those used by 
the NACA in M and W wing investigations. Test programs have considered various loca- 





Every pin on the map represents one of the 53 Lear 
A pproved Service Stations from coast to coast. Each 
station is fully equipped with the finest test facilities, and 
staffed with Lear-trained technicians. 


The Lear, “shingle” displayed by these stations i: 
assurance of factory- 
quality installation and 
maintenance for Lear 
radio, navigational in- 
struments, and flight 
control systems. 





sional action around the inner panel's 
clastic axis. Therefore as wing inci- 
dence increases lift increases and vice 
versa. This tendency of a swept forward 
wing to self-energize wing divergence 
is the primary cause of its abandonment 
as a useful wing type. 

On the M wing, this nose-up ten- 
dency of the swept forward panel is 
counteracted by the lift load on the 
sweptback section which gives a nose- 
down moment around the inner panel’s 
elastic axis. The outer panel then acts 
like a separate sweptback wing. Its loss 
of tip incidence due to its own bending 
will be low because of its short spin. 
Then, too, it will be possible to counter- 
act any loss of incidence on the tip of 
the outer panel by allowing the whole 
outer section to rotate around the 
clastic axis of the inner panel. 

Value to Designer 

This interrelationship between the 
two pincls and their loads and structural 
properties gives the designer a much 
larger number of controllable variables 
than he has on a pure swept wing. The 
NACA feels that the M and V' plan- 
form will allow enough control over 
wing twisting and bending character- 
istics that wing incidence will not 
change substantially through an air- 
craft’s whole range of flight speeds and 

Boundary layer growth, the other 
cause of pitch-up and lateral instability, 
is also reduced on M and W wings. The 
length of the swept sections is much 
shorter than on a simple swept wing of 
equal spin and the boundarv layer has 
less run in which to thicken. This 
lessens the danger of separation. 

In every experimental investigation 
the M and W wings were markedly su- 
perior to the swept wing in lateral and 
longitudinal stability. The M wing 
proved generally better stability-wise 
than the W at all speeds (Mach num- 
ber of 1.4 was highest tested) and at all 
lift coefficients. 

Concern over very high drag disturb- 
ances originating at the juncture of the 
inner and outer wing panels where the 
sweep reverses did not really material- 


9 ' 

where to find 

LEAR APPROVED SERVICE 


Type of Service: 

(C) Communications Radio • (N) Navigational Equipment • (F) Flight-Control Systems • (G) Gyro Overhaul 



At subsonic and transonic Mach num- 
bers M and W wings had more drag 
than a similar swept wing, but they 
have much less drag than a straight 
wing of equal thickness. This shows they 
retain much of the benefit of sweep. In- 
most cases this amounts to about 80% 
of the drag savings possible with a pure 
swept wing. . 

At low supersonic speeds M wings 
arc roughly comparable to similar swept 
wings in zero-lift drag, while W wings 
arc not as efficient. The W wing also 
has greater drag at high lift coefficients 
in the transonic and low supersonic 
speed range than the M wing and swept 
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aircraft with "all-weather” capability. 
If you are interested, contact Arma . . . 
Garden City, N. Y. A division of 
American Bosch Arma Corporation. 


wing. Swept and M wings are nearly 
equal in this respect. 

The juncture where sweep changes 
may actually prove to be a drag benefit 
for M and W wings. Placing engine 
nacelles or other bodies at the juncture 
gives more depth for structure in this 
highly stressed region and if properly 
shaped may improve the normally poor 
flow conditions in such a region. En- 

S inc nacelles at the junctures would also 
icilitatc the incorporation of boundary 
layer control systems over the whole 
wing span. 

The opportunity to spread the air- 
craft volume out by placing large bodies 
at the wing junctures may aid in area- 
rule type drag reduction system. Studies 
of this tvpe are being conducted bv the 
NACA. ' 

Other Composite Wings 

Several other types of composite 
wings have been proposed that would 
alleviate the aeroelastic and high-speed 
tip stall problem of the swept wing. 
One is the crescent wing (also con- 
ceived in Germany) in which sweep 
back angle is decreased towards the 
tip. This places the outboard sections 
well ahead of the elastic axis of the 
wing. The tip load then tends to in- 
crease wing incidence and counteract 
the loss of incidence due to the bend- 
ing of the highly swept portion. Tend- 
ency to tip stall from boundary layer 
build-up is reduced because of the 
smaller angle sweep at the tips. Major 
drawback of this type is the very thin 
section needed at the tip to make up 
for loss of sweep. 

The aero-isoclinic wing is another 
answer to the problems of swept wings. 
This wing, pioneered by G. T. R. Hill 
in England, is intended to maintain a 
constant incidence under all design 
loading conditions. The main wing 
structure is placed well back in the 
wing so that the clastic axis is near the 
trailing edge. The airload then tends 
to apply a greater torque to the wing 
to relieve the loss of incidence due to 
bending. 

This type of wing requires great bend- 
ing strength in relation to its torsional 
strength which is often difficult to 
achieve. Under these structural condi- 

attractive as rotating wing tip controls. 
M and W Disadvantages 

The large number of structural vari- 
ables which allow control of the M and 
W wings aeroelastic qualities also have 
the disadvantage of greatly complicating 
the task of wing design. Precise estima- 
tion of the airloads on the wing under 
all flight conditions is also complicated 
by the compound sweep. Knowledge of 
these loads is most critical on the 
M and W wing if each panel is to 
react properly and the complete wing 


gives you unsurpassed 
efficiency on the 
tightest turns 




Flexflyte is an exceptionally lightweight 
ducting that is highly resistant to abrasion, 
vibration and flame and impervious to 
temperatures from minus 120°F. to plus 
650°F. It will handle internal working pres- 
sures up to 70 psi and external working 
pressures up to 15 psig depending on type. 
Designed for use with ventilating, defrost- 
ing and de-icing systems, Flexflyte will take 
tight turns at any point up to 1 80° without 
buckling. No elbows or special fittings are 
required for installation. 

Flexflyte's versatility makes it the ideal 
ducting where complex aviation installa- 
tions require many tight twists and turns. 
Special reducing ends, either cylindrical, 
rectangular or polyhedral, are available. 

Flexflyte can be engineered for a variety 
of unusual applications in many special 
shapes, fabrics, coatings, connections, 
lengths and diameters. Our special Silicone 
Department, working with automated ma- 
chines, is prepared to meet the most exact- 
ing requirements for silicone ducting. 

To find out how Flexible can solve your 
aircraft ducting problems, write us, outlin- 
ing your requirements. Our engineers will 
be glad to put their experience to work for 
you. Write Dept. 207. 
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Guilford, Connecticut • Los Angeles 64, California 
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DELAVAN 

FUEL INJECTORS 



injection, utilizes the most modern plant 
ond testing facilities. Such facilities — and . 
vast experience in producing nozzles for 
leading gas turbine manufacturers — 
unparalleled in the industry. This background 
can save you important development 
time on new projects. 


WEST DES MOINES, IOWA 


is to maintain a nearly constant angic 
of incidence. 

Another critical M and W wing 
consideration is the possibility of wing 
divergence introduced bv the swept- 
forward section. The tendency of the 
sweptforward panel to increase its angle 
of attack as iift increases nrakes flutter 
and divergence occur at rather low 
speeds and requires stiffer wings. There- 
fore the sweptforward section of M 
and W wings will usually be of shorter 
span than the sweptback portion. 

This quality of wings with compound 
sweep also makes them more sensitive 
to the ratio of torsional to bending 
strength than other planforms. More 
expensive acroclastic development work 
would then be required before the opti- 
mum wing could be achieved for a 
given aircraft. 

German Work 

Several agencies and companies in 
Germany studied sweptforward and 
sweptback wings before the end of 
World War If. This activity included 
flight tests as well as wind tunnel and 
theoretical work. Enough was accom- 
plished to illuminate the subsonic and 
transonic benefits and problems of both 
negative and positive sweep. At least 
cne authority. J. Hubert of Mcsser- 
schmitt (Augsburg), suggested M and 
W wings as an answer to the disad- 
vantages of swept wings. However. 
NACA records of German work indi- 
cate that tests on these wings never 
passed the low speed stage. 

'lire exact reason for suspending the 
work is not clear. Concern over the 
possibility of high drag at the wing 
junctures could have contributed to the 
termination. However, German scien- 
tists at that tunc had many pressing 
projects and were also hampered by 
on-again, off-again financial backing bt 
their work by the Nazi government. 
This sporadic administrative support 
and lack of a coordinated continuing 
research and development policy forced 
the abandonment of many promising 

NACA work on M and W wings 


AVIATION WEEK, July IS, 1957 


has been continuous since early 1949 
following Rhode's memorandum on 
their structural possibilities. Consider- 
able test data and theoretical informa- 
tion has been available for 5 or 6 years, 
but there are no known M and W 
wing projects in this country. This is 
puzzling in view of NACA enthusiasm 
over these planforms. However, the 
NACA points out that its function is 
simplv to provide basic information for 
aircraft designers. Its engineers spend 
little time on the overall problem Of 
aircraft design and arc not experts at 
balancing the myriad conflicting require- 
ments to produce an optimum airplane. 

Canada’s Avro CF-100 
Ordered by Belgium 

Belgium has ordered about 60 Avro 
CF-100 twin-jet all-weather fighters un- 
der the mutual aid program from 
Avro Aircraft Ltd., Toronto, Ontario. 
Cost of the aircraft totals S43 million, 
of which Canada is paying 2 5 % and the 
United States 73%. 

Deliveries of the Orenda powered 
fighters arc to start this year and be 
completed by the end of next year. 
Belgium earlier had complained U.S. 
would not release radar used in the air- 
plane (AW Feb. 23, p. 324). 

This is the first time that a Canadian- 
designed combat aircraft has been 
chosen by another country. 

Boeing Engineers Win 
‘Unleveling’ Pay Rise 

Engineering employes of the Boeing 
Airplane Co.. Seattle, accepted a new 
one-year labor contract which calls for 
a 4% salary increase, with an additional 
"unleveling increase" of up to 2 % for 
those who cam more than S572 per 
month. 

The 4% increase, retroactive to May 
11. was determined by the increase in 
salaries presently offered new engineers 
over the salaries offered new engineers 
last year. Dan Hendricks, Jr., president 
of the Seattle Professional Engineering 
Employes Assn., said. The “unleveling 
increase,” which is determined on a 
sliding scale from zero at S372 to 2% 
at $700 or more, is intended to com- 
pensate for previous years, when the 
salaries of beginning engineers increased 
faster than those with more seniority. 

The contract covers 5,700 employes 
at Seattle and 1,300 at Wichita, Kans. 
Sixty percent of engineering employes 
will benefit from the ‘‘unleveling in- 
crease," which draws its description 
from the association’s claim that the 
higher salaries paid new engineers had a 
tendency to level off all salaries, without 
proper regard for the experience of the 
older engineers. 



Ranger Is Fitted Out 


Supcrcarricr Ranger, third of the U. S. Navy's 60,000 ton Forrestal class, is being fitted out 
at the Naval Ship Yard, Norfolk, Va. First two, Forrestal and Saratoga, arc in fleet service. 
Shelters on bow approximate positions of catapults. Extension for angled deck is on oppo- 
site side of island. 
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taming the big ones 


“Go or no go,” for some of the latest missiles in the national defense program, 
depends upon electronic checkout and test systems designed, manufactured, 
and installed by Hallamore Electronics. A major producer of missile ground 
support and in-flight instrumentation systems, audio and visual 
communications systems, magnetic products and electronic components; 
Hallamore performs contracts for the United States Army, Navy and Airforce, 
as well as for many prime companies of the aircraft and ordnance industries. 
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O-Ring Valve Used 
In Manned Rockets 

Tctcrboro, N. J.— High pressure valve 
using an O-ring seat has demonstrated 
such reliability that it is being incorpo- 
rated in the motors for several manned 
rockctplanes. North American X-15 is 
the only such project revealed. 

Principle of operation makes the valve 
relatively insensitive to manufacturing 
tolerances and reduces its size and 
weight. These features plus the very 
low sealing and operating force re- 
quired (about 6 lb. on a 3,000 psi. 
line) have brought close attention from 
several powerplant and accessory rnanu- 

Normallv, high pressure valves must 
have tapered scats lined with a hard ma- 
terial. Malfunctioning is caused by 
small scratches and slight tolerance 
errors and proper installation requires 
considerable skill. Tire new valve, called 
the "captive seal valve,” has succeeded 
in maintaining a constant force on the 
O-ring seat during the opening process 
and preventing it from blowing out 
under high pressure. This blowing out 
problem has, until now. prevented the 
use of the inexpensive O-ring as a high- 
pressure seat. 

The new valve was designed by the 
Bergen Research Engineering Corp. 
with the invention ascribed to Peter 11. 
Palen of that organization. The Bergen 
group is a small company, formerly a 
subsidiary of Aerojet-General, which 
confines its operation to original design 
and development work. Promising de- 
vices arc licensed for production. 

Bergen has formed a subsidiary. The 
Bergen Captive Seal Valve Corp.. to 
develop further the new principle and 
has assigned production rights to Bridge- 
port Thermostat Division of Robcrt- 
shaw-Fulton Controls Co. Other main 
Bergen product is a line of very small, 
shock resistant cap switches. Company 
research projects range from laving sub- 
marine cable to aircraft proposals. 
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For aircraft, airborne components, missiles and guidance 
systems — wherever specs call for MIL-I-7444A(2), or for 
any application where a dependable low temperature vinyl 
insulation sleeving is required, specify Resinite EP-93. 

Not only does this outstanding material remain flexible at 
-90" F, it withstands 185’F continuously, an unusually wide 
operating range. It also offers exceptional flame, fungus 
and corrosion resistance. Available in all 3 size ranges. 
EP-93 is just one of many fine insulation materials that 
have made Resinite the leading supplier of specification 
sleeving to the aircraft and electronics industries. 
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WHO leads the field In 

jet engine roller bearings? 

Hyatt of course! 



Another r-^ ! l 

contribution 


WHY? 

1 HYATT MAKES THE MOST — As America’s largest pro- 
ducer of jet engine roller bearings, we’ve naturally amassed 
far more experience than any other supplier in the field. 


| HYATT WORKS WITH YOU— Aircraft engineers li 
i to call in Hyatt because they know we’ll co-operate 
closely in finding new ways to break"bearing barriers”; 


3 HYATT MEETS THE SCHEDULE- We’ve got the 
tooling and quality-control systems that insure the 
full quantity — the highest quality — at the scheduled time! 


to aviation 


To break "bearing barriers" in a hurry, call HYATT for helpl For size ranges 
and load ratings of HYATT Hy-Roll Aircraft Bearings, request new Catalog 
A-56 from Hyatt Bearings Division, General Motors Corp., Harrison, N. J. 


'Hr- ROLL BEARINGS 

FOR AIRCRAFT INDUSTRY 


progress 


DAN Rockets Will Correlate Solar 
Flare, Radio Fadeout Data for IGY 


By Russell Hawkcs 

San Nicolas Island, Calif.— First U.S. 
rocket firing of the International Geo- 
physical Year was made from this site 
on the offshore range of the Naval Air 
Missile Test Center, Point Mugu. 

It was the first of a scries of 14 DAN 
rockets— Deacon sustaincr with Nike 
Ajax booster— to be fired this summer 
by the Naval Research Laboratory in an 
effort to correlate ultra-violet. X-ray 
and Gamma emissions of solar flares 
with radio fade-out due to increased 
electron density in the ionosphere. 

Dr. Herbert Friedman of NRL is in 
charge of the tests. He is also super- 
vising the solar radiation measurements 
to be made in Project Vanguard. 

Solar Study 

Last week's launching was the only 
one to be scheduled in advance. Fu- 
ture launchings will be made only when 
it has been determined that a flare is 
in progress. 

llic short duration of some flares 
demands that rocket crews and scien- 
tists be ready to fire at any moment. 


The relatively light firing load at Mugu 
has enabled range officers to permit tne 
NRL project to fire on one minute no- 

San Nicolas Island is 65 miles down 
range from Mugu. 

The first shot was intended to record 
normal background signals in the ultra- 
violet, X-ray and Gamma bands as 
baselines for comparison with signals 
recorded during flares. 
Communication Link 

Observatories at Climax, Colo., 
Sacramento Peak, N. M., and Mount 
Wilson, Calif., will observe the sun 
closely during the tests. Experienced 
astronomers can tell by the appearance 
of sun whether a flare is likely. There 
is a direct teletype connection between 
San Nicolas and Sacramento Peak. 
Mount Wilson and Climax have radio 

Fast communication allows the ob- 
servatories to notify the San Nicolas 
group that a flare has begun in time to 
get rocket aloft for measurements. 
Signals on six radio frequencies be- 
tween nine and 17 megacycles arc 


monitored for fade-out indication of 
flare. 

Dr. Friedman estimates that his crew 
will be able to get a rocket aloft within 
four minutes after the beginning of a 
flare. 

Firing Sequence 

It will take about one minute to 
determine that a flare is actually begin- 
ning and about three minutes to get a 
range clearance, warm up the instru- 
ments, cheek out the telemetering 
equipment and firing controls, clear 
the pad area and fire the rocket up 
into the ionosphere. Flares may reach 
their peak intensity in about five min- 

Friedman says it may be possible 
to cut the checkout sequence to little 
over one minute. 

The rocketry side of firings is being 
handled bv technicians from Cooper 
Development Corp., which also holds 
the systems contract for assembly of 
the rocket and manufacture of special 
equipment. Cost of project is SI 50.- 
000 exclusive of salaries for NRL per- 
sonnel. 

The low figure is made possible 
kirgely by Cooper's use of free Nike 
Ajax boosters and obsolescent Deacons 
rather than more costly modern high 
performance systems. 

The outdated combination works out 


NEW MODEL 21 AMERICAN MECHANICAL INERTIA REEL 
HAS WIDE ANGLE OF INERTIA RESPONSE 

An entirely new shoulder-harness take-up reel, built and approved under Spec. MIL-R-8236, Type MA-1. 
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-lllinba * CONTROL FACILITIES 
FOR AIRPORT NEEDS 



SAFER . . . SURER Landing Operations With 
WICKES NEW MOBILE RUNWAY CONTROL UNIT 


Compact, new "Solely Watch" provides all needed features 
to supplement control tower facilities in jet aircraft operations — 


controls 

• Rugged, lightweight construction 

• Assures greater pilot confidence 

• Custom-engineered to military 
specifications 

• Adaptable to specific installation needs 


WICKES 

INVITES YOUR INQUIRIES 



i r> L n St ENGINEERING AND CONSTRUCTION COMPANY 



well for tliis project because the ioniza- 
tion phenomena of interest to the NRI. 
scientists occur chiefly in the D and E 
regions of the lower ionosphere. 

These regions arc in the altitudes be- 
tween 50 and 70 miles— well within 
range of the Nike-Deacon which is 
capable of about SO miles in the con- 
figuration being used. It takes 90 sec- 
onds to reach an altitude where useful 
measurements can be made. Records 
may be taken for two or three minutes 
before the rocket falls back into dense, 
radiation attenuating air. 

Flight Duration 

Duration of last week’s flight was 
four min., 56 sec. from launch to im- 
pact of the Deacon. The summit was 
between 75 and 80 miles. Dr. Friedman 
expressed satisfaction with the out- 
come of the test on the basis of a quick 
glance at the data. No X-ray signal was 
iccorded. 

This establishes the fact that there is 
none when there is no flare activity on 
the side of the sun toward the earth. 
Some doubt of this was created when a 
Roekoon fired last year recorded X-rays 
during a flare considered too small to 
produce radiation reaching the earth. 

Instruments in the present project's 
rockets measure soft X-rays in the wave 
length range from one to six angstroms. 
Another Geiger counter is set to detect 
hard X-rays of .5 to .05 angstroms. 
Low Ultra-Violet Level 

Quick examination of the record of 
the baseline test indicates a lower ultra- 
violet level than expected. The NRL 
scientists have not yet determined 
whether this is caused by a low output 
from the sun or because of aspect of 
the sun from the rocket. Analysis of 
the record from a photocell in the 
rocket will make it possible to determine 
what the aspect was. 

The rocket was designed to slow roll 
at a rate of about 20 rpm. A certain 
amount of yaw was anticipated and 
necessary to bring the sun within the 
field of the detectors which were 
mounted looking out of the sides of 
rocket. 

Time between peaks registered by 
the sun and the horizon on the photo 
cell record arc used to calculate roll and 

Ultra-violet measurements arc taken 
at the Lvman-Alpha Line— 1216 ang- 
stroms. This wave length has special 
significance in solar studies as it is the 
resonance line of hydrogen, the most 
common substance in the sun. The 
Lvman-Alpha Line is quite narrow, only 
about 0.1 angstrom. It is in the fre- 
quency range called Vacuum Ultra- 
Violet since it is completely absorbed 
in a few inches of air at sea level 
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WHAT'S NEW 


Reports Available 

The following publications are avail- 
able from the Office of Technical 
Sendees, U.S. Department of Com- 
merce, Washington 25, D. C.: 

AEC Research Reports Price List 
No. 27— Available without charge. 
Contains over 3,600 AEC reports 
in the OTS collection, 454 of 
them acquired since June 30, 
1956. 

Survey of Low-Alloy Aircraft Steels 
Heat Treated to High Strength 
Levels: Part 3-Failure Causes-by 

G. Sachs, Syracuse University for 
Wright Air Development Center. 
$2.00; 80 pp. (PB 121667) 

Prevention of Mechanical Vibra- 
tions in Electronic Chassis-Design 
Manual— by W. F. Stokcy, C. F. 
Zorowski, and F. C. Appl. Car- 
negie Institute of Technology for 
Rome Air Development Center. 
$2.50; 96 pp. (PB 121564) 

Effects of Specimen Preparation 
on Fatigue— bv F. H. Vitovec and 

H. F. Binder," University of Min- 
nesota for Wright Air Develop- 
ment Center. $1.50; 53 pp. (PB 
121576) 

Slip Damping of Press-Fit Joints 
Under Linearly Varying Pressure— 
by J. H. Klumpp and L. E. Good- 
man. University of Minnesota for 
Wright Air Development Center. 
$1.25; 47 pp. 

Investigation of the Compressive. 
Bearing, and Shear Creep-Rupture 
Properties of Aircraft Stnictural 
Metals and Joints at Elevated 
Temperatures— by F. J. Vawter and 
others, Cornell Aeronautical Lab- 
oratory, Inc., for Wright Air De- 
velopment Center. $2.50; 95 pp. 
(PB 121656) 

Fatigue, Creep, and Rupture Prop- 
erties of Heat Resistant Materials 
—by F. H. Vitovec and B. J. Lazan, 
University of Minnesota for 
Wright Air Development Center. 
$5.50; 213 pp. (PB 121580) 

Rate of Infonnation Transfer with 
Seven Symbolic Visual Codes: Mo- 
tor and Verbal Responses— by E. A. 
Alluisi and P. F. Muller, Jr., The 
Ohio State University and The 
OSU Research Foundation for 
Wright Air Development Center. 

SI. 00; 31 pp. (PB 121719) 



RESEARCH AND TESTING 
FACILITIES 

• WIND TUNNEL • SOUND 

• VIBRATION • SHOCK 

• DYNAMIC STRUCTURE • TESTING 

• STATIC & DYNAMIC BALANCING 



700 TOOLMAKERS 


at YOUR service . . . 


Builders of aircraft for nearly half a century, SHORTS are uniquely 
qualified to handle MAJOR TOOLING PROGRAMS. 

In recent years they have tooled and produced, along with their own 
range of aircraft, COMETS, CANBERRAS and BRITANNIAS. 

2 , 000,000 square feet. 

machine tools including Cincinnati Hydrotels, Kellers, and some 
40 profile millers. 

Their production team includes 700 toolmakers. These men are 
backed by 200 production engineers, including a large squad of 

And there is available in Northern Ireland a substantial pool of 
skilled labour which permits quick expansion for any project. 

If this unique combination of skill, experience and almost unlimited 
capacity can help YOUR production, we invite you to send for our team 
of consulting engineers. They will travel to any part of the USA. They 
will offer DELIVERY ON TIME and at competitive prices. 

Please address enquiries to: The General Manager, 

SHORT BROTHERS & HARLAND LIMITED 
QUEEN'S ISLAND - BELFAST - NORTHERN IRELAND 
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WIDE ANGLE CAMERAS arc mounted in wing-tip pods of Ry;m Firebee (left above). Remotely controlled cameras record track of 
missile as it approaches the drone. Smoke generators arc mounted under Fircbee wings to provide absolute visual identification (right). 


Radar, Smoke, Flares Identify Firebee 



INFRARED FLARES attached to Fircbee empennage emit heat, 
enabling heat-seeking weapons to home on the target drone. 


Detectability of Ryan KDA Fircbee air-launched target drone is 
increased by radar reflector pods, infrared lamps and flares, and 
smoke generators to simulate large multi-cngincd jet bomber. 
Radar reflectors may be usual corner reflectors or Lunebcrg lenses 
composed of concentric layers of radio frequency' refractive plastics. 
Reflectors must be mounted to assist attacks from any direction. 

Reflector design is complicated bv use of ground, airborne and 
missile radars operating in different frequency bands. Strong signal 
may also be produced by putting radar beacon in drone to be 
triggered by pulse from attacker’s radar, but time lag in beacon 
operation introduces range error unless compensated. 

Jet efflux of enemy bomber can be simulated to aid licat-seckers 
by smaller, hotter infrared source. Lnmp has the advantage of 
burning continuously for long periods but its energy is concen- 
trated in a narrow beam. Flare is less directional but has short 
duration. Cameras mounted in tip pods with overlapping fields 
record line of approach of missile. Nearest point can be coin- 



RADAR REFLECTOR mounted in tail of Firebee (left) increases range at which the drone can be "seen” by radar receiving equipment. 
Infrared lights on wing-tips of Fircbee (right) approximate jet tailpipe temperatures, attract heat-seeking missiles. 
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Contributing to superb performance . . . Northrop’s 
Snark SM-62, a surface-to-surface missile, is powered by a 
Pratt & Whitney Aircraft J-57 turbojet with main fuel pump 
engineered and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft. 

CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT 

* Color reproductions of similar aircraft paintings are on covers 
of CECO folders: AFTERBURNER FUEL CONTROLS; AIRCRAFT PUMPS; 
Unitized fuel Control Systems. For your folders, write Dept. //A. 




Hydro -A /re HY- % Fuel Booster 


p/ay their part in the IVorfd's fastest Navy fighter squadron -- 


Chance Hough rs Crusaders of the VF-32. 


* High vapor/liquid ratio fuel booster and transfer pumps. Six of these outstanding pumps 
are standard equipment on the Crusader. HY-v/1 Fuel Pumps are now flying on the F-100, 
F-101A, F-5D, B-52, the Regulus, the Navaho. 


y Bomber, Every Transport is Hydro-Aire 


Every Fighter, Evert 


Equipped 




simsm 


sponge withstands severe hot-cold cycles 


Temperature extremes of —130 or 500 F won’t impair the 
efficiency of Silastic*, the Dow Corning silicone rubber. 
Sponge made of Silastic stays resilient despite temper- 
ature cycling, ozone, or weather. It keeps its shape, keeps 
Got latest data on Silastic its physical properties, keeps its performance. Silastic 
sponge is produced in almost any size, shape, or color by 
Mail coupon today leading rubber companies. 


Dow Corning Corporation, Dept. 0919a 
Midland, Michigan 

Please send me latest data on Silastic 


Typical Propertie 




of Silastic Sponge 

■F — 130 to 500 

0.25 and higher 
Closed cell 

Flexible • Weather resistant 

If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


Dow Corning corporation 

MIDLAND. MICHIGAN 
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Dectra Begins Vital Atlantic Evaluation 


By James A. Fusca 

Evaluation tests on Dcctra, a highly 
accurate British long-range hyperbolic 
navigation system, have begun over the 
heavily traveled North Atlantic air 
route between Gander, Newfoundland, 
and Prestwick, Scotland. 

Dectra is expected to reduce present 
aircraft separation standards from 120 
miles laterally and SO minutes longi- 
tudinally to 50 miles and 10 minutes, 
icspcetviclv, according to Dceca Navi- 
gator Co. which developed the system 
under British government sponsorship. 

Pacific Division of Bcndix Aviation, 
which already holds U. S. license rights 
to the British Dceca system, is expected 
to gain formal U. S.' rights to Dcctra 
this week. 

British Bid 

Successful results in the current tests 
will greatly strengthen the British bid 
for adoption of Dcctra by the Interna- 
tional Civil Aviation Organization as 
the standard long-range navigation sys- 
tem. The official U. S. contender, 
Nnvarho, is undergoing preliminary tests 
hv the Rome Air Development Center, 
but reportedly is lagging behind earlier 
schedules. 


If the Dcctra system fulfills its pro- 
ponents' expectations, backers of oilier 
long-range systems, such as Navarho, 
Loran-C (Cytac) and Radio Web, may 
be confronted with a fait accompli by 
a navigation system already in use across 
the North Atlantic. 

The six-month Dcctra evaluation pro- 
gram is under the joint support of the 
British and Canadian governments and 
will include participation by several in- 


New York to London 
Dectra Coverage 

Signal strength and reliability of trans- 
missions from the Newfoundland Dectra 
chain have exceeded expectations, open- 
ing the possibility that only the in- 
stallation of a single transmitter, to pro- 
vide range information, will be required 
in Great Britain. 

If so. installation of a single range- 
only Dcctra transmitter in the New York 
or Washington area would provide full 
Dectra coverage from major eastern U. S. 
ports to Newfoundland, using the "bock 
cover from the Newfoundland stations, 
and hence to Great Britain, using the 
“forward cover." 


lernational airlines. British Overseas 
Airways, Trans Canada. Pan American, 
Scandinavian Airlines Systems, KLM 
Royal Dutch Airlines and Swissair re- 
portedly have indicated a desire to par- 
ticipate. 

A British Ministry of Supply four- 
jet V-class Valiant bombet lias been 
equipped for Dcctra use and presently 
is making test flights under the guid- 
ance of the Ncsvfoundland chain. Data 
will also be collected by passenger and 
weather ships. 

Designed primarily to meet the re- 
quirements of fast jet traffic over routes 
up to 2,000 miles in length, the low- 
frequency (70-72 kc.) hyperbolic Dectra 
system is expected to ease greatly the 
growing air traffic congestion over the 
North Atlantic, according to represen- 
tatives of the British Dceca Navigator 
Co. 

Dcctra is expected to provide maxi- 
mum errors of less than five miles in 
track and 10 miles in range, with range 
error being cumulative along the route 
and track error decreasing in both di- 
rections from the route midpoint. 

Answers to two questions raised by 
navigation experts in this country and 
abroad will be sought during the trials: 
first, can Dcctra stay within the claimed 
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maximum cumulative range error and, 
second, will system performance degen- 
erate in areas of strong ground and sky 
wave mixing. 

Dcctra’s developers are optimistic 
about the anticipated results. Address- 
ing a British Institute of Navigation 
meeting last Fall, G. Hawker of the 
Deeca Navigator Company stated that, 
although much remains to be learned 
about Dectra’s composite-wave per- 
formance, company engineers do not 
expect to lose more than two or three 
lanes (basic lane widths being 1J miles) 
in the course of a flight across the At- 

Point to Point System 

Dcctra chains comprised of a master 
and slave station pair normally will be 
placed astride each end of a proposed 
route. The two chains are aligned so 
that the hyperbolic position lines (lines 
of constant phase difference) generated 
by the phase-locked transmissions of 
each master and slave pair form a fam- 





ily of tracks between the chains, vary- 
ing in separation from two miles near 
the approach areas to 30 miles at mid- 
route. Range along the tracks is es- 
tablished by the phase relationship 
between the two master station trans- 
missions. 

Airborne Installation 

The airborne Dectra installation 
weighs approximately 140 lb., including 
the Dccca Flight Log, a servo-driven 
chart storage and cockpit display device 
with a 10-inch by 4-inch presentation. 
A continuous 16-foot Flight Log chart 
has been prepared for flights in each 
direction between Gander and Prest- 
wick so that in-flight chart changes arc 
unnecessary. 

Of the 31 Dcctra tracks that fall 
within the 10-mile accuracy contours, 
the 15 tracks lying south of the great 
circle route normally will be flown 
by eastbound aircraft and the 15 north- 
ern tracks by westbound aircraft. 

In addition to the tracks to be flown, 
the charts include the Dcctra lattices, 
mileage and bearings and coastlines 
printed in black. A latitude and longi- 
tude grid is overprinted in red. On the 
back of the charts, invisible until the 
backlighting has been turned on, is an 
immediate diversion pattern giving in- 
formation on track, bearing and dis- 
tance to the nearest diversion airfield. 
The pilot would use this information 
to establish his diversion course be- 
fore changing to the small-scale diver- 
sion chart at one end of the route chart. 

Approach charts, included at each 
end of the route charts, are standard 
Dccca area coverage charts. The Decca 
lattices are printed in color with a 



Exciting new things 




‘Could’a been real 

rough without Tacan* : 


Finding a pitching carrier deck or a socked-in air field 
can be rugged at times. Yet with TACAN, getting 
home safely through the soup is routine. The compact 

Hoffman airborne TACAN unit assures all-weather 
safety, provides continuous course data every 
second in flight, automatically computes distance and 
direction to a ground or moving shipboard station. 

It's another outstanding example of... 


mrman 

Electronics 


Where exciting new things 
happening in [ NAVI G ATI ON 


HOFFMAN LABORATORIES, INC. 

3761 South Hill Street, 
Los Angeles 7, California 



MARCONI 

MILITARY AND CIVIL 

airborne 

DOPPLER 

NAVIGATORS 


CONTINUOUS AUTOMATIC POSITION 
INDICATION WITHOUT GROUND-BASED 
AIDS, ALL OVER THE WORLD 

POSITION IN LATITUDE AND LONGITUDE 
DISTANCE RUN AND DISTANCE TO GO • WIND VELOCITY 
ESTIMATED TIME OF ARRIVAL • TRACK GUIDANCE 


Write for details to 

AERONAUTICAL DIVISION 


MARCONI'S WIRELESS TELEGRAPH COMPANY 


LIMITED, CHELMSFORD, 


ENGLAND 
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Hydraulic and Pneumatic 
Components for the 
Aircraft Industry 
VALVES OF All TYPES: Relief 


black overprint of approach and topo- 
graphical information. 

Dectra is an outgrowth of the me- 
dium-range Dccca navigation system 
in use throughout much of Europe. 
The two systems arc highly compatible 
and their installations normally will 
be integrated. The master and slave 
pair making up the Dectra installation 
in Newfoundland, for example, also 
serves as two of the four stations of the 
Newfoundland Decca chain known as 
Moose East. 

Dectra airborne equipment demon- 
strates similar compatibility. The pres- 
ent Decca Mark 10 receiver with the 
addition of a Dectra range unit is ca- 
pable of dual operation, permitting a 
pilot to choose Dectra for long-range, 
point to point navigation and Decca 


for liigh-accuracy area coverage near 
the terminals. 

The close interrelation of Dectra and 
Decca stems from Decca's methods of 
pattern generation and lane identifica- 
tion. Decca is based upon the phase 
comparison of continuous wave trans- 
missions from a master and three slave 
stations. Because the slave station sig- 
nals are phase-locked with those of the 
master, phase patterns or “lanes” are 
produced by each master and slave com- 
bination to form an overlapping omni- 
directional navigation grid. 

Decca Fundamentals 

The four Decca transmission frequen- 
cies are harmonically related to a funda- 
mental frequency F (approximately 14 
kc). The master station transmits at 
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When you need to know the "score"... 


AMF has experience you can use 

• A supersonic missile, even though out of sight, is never "out of mind". The commander 
directing the attack must know how effectively the missile performed its mission of destruc- 
tion. And intricate AMF feed-back equipment tells him — sending an automatic report-card 
from launching to final target "kill". • Keeping tabs on the flight of a missile is but one of 
the hundreds of complex tasks AMF performs every day. The highly specialized yet widely 
diversified activities of some 35 engineering and production facilities provide AMF with a 
weolth of experience that covers neorly every field of industry. And it is immediately avail- 
able to you. • Call upon AMF with your problem. See for yourself why this all-around 
experience in answering the needs of government and industry alike has made AMF a 
"can do" company. 
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AMERICAN MACHINE & FOUNDRY COMPANY 

1101 North Royal Street, Alexandria, Va. 


6F mid the red, green, and purple 
slaves (identified by the colors in which 
their grid patterns are printed on Dccca 
charts) at 8 F, 9F, and 5F, respectively. 

For example, in the case of the Eng- 
lish Decca chain F is approximately 
equal to 14.17 kc. The master station 
transmits on 85 kc (6F). the red slave 
on 113.3 kc (8F), the green slave on 
127.5 kc (9F). and the purple slave on 
70.8 kc (5F). 

Interruption Interval 

Decca transmissions are interrupted 
three times per minute for the trans- 
mission of lane identification signals. 
During each of the three interruptions 
the master station transmits fo? 0.5 
seconds on the master frequency (6F) 
and the purple slave frequency (5F). 
During each break a different slave 
transmits simultaneous signals at 8F 
and 9F. These signals yield IF beat- 
notes of high phase stability which the 
Decca receiver compares to derive ap- 
proximate position. 

Dcctra is a continuous-wave, phase- 
comparison system employing frequency 
and time multiplexing. It employs a 
master and slave station pair set up on 
;> base line that lies normal to. and is 
bisected by, a great circle drawn through 
the terminal points of the route, with a 
master-slave pair at each end. 

Dcctra can operate anywhere in the 
low-frequency band. However, by oper- 
ating in the 70-72 kc. band, it is pos- 
sible to use two of the same stations 
employed for the Decca system. These 
are the Decca master, transmitting at 
6F and the Decca purple slave operat- 
ing at 5F. 

Dectra Principles 

To illustrate the principles of the sys- 
tem, consider the master station of one 
Dectra chain to be transmitting at fre- 
quency F, except for three short breaks 
per minute when the master station 
shuts down and the slave transmits, also 
at F„ a signal phase-locked to that of 
the master station. The second Dectra 
chain, at the other end of the route, 
will be transmitting at frequency' F-. 
The frequencies F, and F. are chosen 
to be integral multiples of a common 
subharmonic f so that F, = nf and F, 
= (n 4-l)f. (A relatively stable phase 
relationship of the / subharmonie is 
achieved by using the F- master signal 
received at the other Dectra master to 
control the F, frequency.) 

Position of an aircraft relative to the 
family of tracks generated by each Dcc- 
tra chain is determined by phase com- 
parison of the master and slave trans- 
missions from F, or F-. The track indi- 
cation is constant along a hyperbolic 
line of position which has the two 
stations in use as foci. 

Range, or distance along the track. 



You read about NATO and UbAFE, of the Third Air Force, 
the Twelfth Air Force and the Seventeenth, lint somehow* — 
unless you’re a military man or an adept student of the military 
— these forces are vague in their distance, names with too few 
specifies, too little reality. 

But a tour of USAFE/NATO liases in Europe and the Middle 
East brings into sharp and impressive focus the vital impor- 
tance of these bastions in (1) preventing the detonation of 
World War III, and (2) assuring the annihilation of Russia if 
such a holocaust should ever be triggered. 


I would say it is impossible that any- 
one who hears a frank, clear-cut brief- 
ing in Paris by General Lauris Norstad, 
Supreme Allied Commander Europe, 
can fail to agree that the safety of the 
free world depends to a great degree 
on NATO'S sword and its shield 
backed by the unswerving determina- 
tion of 15 treaty nations. 

You have only to listen to this bril- 
liant and dedicated officer detail how 
the Soviet is being more and more con- 
tained by the interlocked shield of 
NATO divisions and squadrons forged 
along the Iron Curtain borders — how 
the retaliatory sword of strategic air 
power can strike from 360 degrees with 
nuclear devastation if the shield is 
pierced by invasion at any point. 

In essence the plan is simple. The 
combined efforts of 15 free nations 
keep the shield ready and ever alert, 
not a massive shield, but just enough 
ground Naval and tactical air power 
to prevent a USSR "walk-in," enough 
to stem the tide until NATO'S aerial 
sword can be swung. 

Russia knows that a penetration 

her own destruction for she cannot 

hnscs (and the U.S. Sixth Fleet) that 
cneirelc her. 

Hence General Norstad, an interna- 
tional commander, feels that the dan- 
ger of a deliberate Russian decision to 
go to war is relatively small. He fears 
more a chance, hot-blooded incident 
followed by the use of large forces 
and great power. 

Nor does lie have much faith that 
such an eruption could be restrained by 
agreement to standard weapons or 
small nuclear power. "If anything does 
start,” he told our touring USAF news 
group recently, "there will be a rapid 
tendency for it to gel bigger and faster." 

He described the stalemate as an 
endurance test with a forfeit terrible 
to contemplate — and the NATO inte- 
grated deterrent strategy as the cheap- 
est means of keeping the peace. 


On his Paris headquarters map he 
showed us the hundreds of bases, units, 
radar points, fuel pipelines, communi- 
cations facilities, etc., ringing the Iron 
Curtain, a visual display that brought 
full-scale meaning to the NATO ele- 
ments we visited in Europe and the 
Middle East . . . 

The new strategic fields in Spain; the 
fighter-bomber squadrons in Italy; the 
well-trained wings in Greece's Royal 
Hellenic Air Force; the hard-hitting 
Turks; the growing West German Air 
Force destined to be a small-but-potent 
NATO fist. 

And the briefing gave particular 

safely played by the U.S. Air Forces 
in Europe. We visited two of the 
three: The 17lh headquartered, in 
the Mediterranean .NATO countries ; 

Central Europe on direction from 
headquarters in Rnmstcin, Germany. 

We saw the strength, the aircraft, 
the facilities, the training in these mas- 
sive organizations. We saw their opera- 
tions and talked with their pilots and 
commanders, and not one of us failed 
to mark them down as among the hot- 
test fighting teams in the world — not 
just in skill, but in pride and restrained 
aggressiveness that bode ill for the 
Soviet if they are ever turned loose! 

We saw Matador missiles launched 
in training over the Libyan Desert, and 
we saw Super Sabres rack up beautiful 
direct hits on distant targets with high- 
angle toss and over-the-shoulder 
atomic attack techniques. We saw 
swept-wing F-100's on minute-by- 
minute alert in Central Europe — saw 
them scramble in fast precision and 
roar east toward the Iron Curtain just 

I was fortunate enough to cruise the 
curtain in a jet — along the Czechoslo- 
vakian and East German borders— and 
saw the contrails of MIG-17's parallel- 
ing us like grim watchdogs. 

ihere it’s real and menacing. You 
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YOU CAN EXPECT MORE FROM 
BENDIX RED BANK DC GENERATOR SYSTEMS 



New models for high-altitude, 
high-performance aircraft 

Bendix Red Bank now makes available an extremely 
wide range of DC generators, including more models 
than ever before for high-altitude, high-performance 
requirements. Add to these a complete line of precision 
protective and control equipment, and you nave the 
reason why Bendix Red Bank offers the most efficient 
answer to your DC system needs. All units feature 
maximum reliability, minimum size and weight, 
and maximum installation and servicing ease. For full 
details, write red bank division, bendix aviation 

CORPORATION, EATONTOWN, NEW JERSEY. 




Red Bank Division of 


A thousand products — 
a million ideas 


is obtained primarily by phase compari- 
son of the f beatn’otc of the received 
F, and F, signals with the f signal de- 
rived within the Dectra receiver by the 
dividing down of F, or F-. This pro- 
vides an indication of constant range 
along a hyperbola whose foci arc the 
two master stations. 

Secondary Method 

A secondary method of obtaining 
range is included in the receiver for 
periods when reception of the F, or F, 
signal is too poor to provide accurate 
two-signal range information. This sys- 
tem employs a high-stability crystal os- 
cillator in the airborne equipment which 
is used to produce a frequency refer- 
ence for phase comparison with which- 
ever master station signal is being re- 
ceived. 

The airborne Dectra installation con- 
sists of: 

• Flight Log 

• Two control boxes: one provides re- 
ceiver controls, the other Flight Log 
controls. 

• Three Dccoinctcrs, plus a range 

One of the Decometers selves as 
the track indicator for Dectra; all three 
arc used for navigation by Deeca. 
Tracking System 

The tracking system of the receiver 
can be switched either to the track 
pattern transmitted at frequency F, 
(stations A and B of the illustrations) 
or F, (stations C and D). 

In normal operation the receiver will 
be set to the frequency of the closer 
chain. 

When F, is the received signal, one 
channel controls the phase of an F, 
oscillator while a second channel acts 
as a switching circuit for the intervals 
when the slave is transmitting so that 
the phase of the controlled oscillator 
and the slave signal can be compared 

The output of the discriminator 
causes the track meter or the Flight 
Log to indicate the aircraft's position 
line in the track pattern. The time 
constants of the display devices insure 
an apparently continuous indication. 
Measuring Distance 

The two-signal ranging system is the 
primary method by which the receiver 
measures range. It requires the recep- 
tion of the master station signals of 
both chains. If, as above, the receiver is 
set to F„ the output of the phase-con- 
trolled oscillator is divided down to ob- 
tain the subharmonic f of the master 
signal. The phase of the f signal is 
compared with the F,-F. beatnotc of 
the master signals by a discriminator as 
described above. 

The hyperbolic pattern to which the 
discriminator responds has a lanewidtli 



ARO 

for advanced know-how in 

CRYOGENIC 

EQUIPMENT 




Aro is proud to announce completion of a 
new Cryogenics Center ... to meet the 
challenge of “ceiling unlimited” for appli- 
cations of low temperature equipment and 
accessories. With this new technical head- 
quarters and plant, Aro provides out- 
standing modern facilities for work in 
Cryogenic Equipment for missile and air- 
frame applications. 


• Thoroughly trained engineers and 
physicists in Cryogenics. 

• Fully equipped laboratory facilities 
for low temperature development and 
studies. 

• Unlimited manufacturing facilities to 
produce products on schedule and in 
quantities. 

• Trained field engineers for liaison 
work between customer and factory. 

Aro has proved its leadership in the field 

of Cryogenics. Let us help solve your 

Cryogenic Equipment problems. Write, 


THE ARO EQUIPMENT CORPORATION 



Pioneers in Cryogenic Equipment 
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Bring your tough ones to Zenith 


This giant Rotodome was an engineering nightmare. 
It represented a whole new concept in Early Warning Radar 
equipment. Its airfoil shape and great size— 38 feet in diam- 
eter— were a radical departure in radome design. It had to 
combine high strength with light weight, so that it could be 
rotated in flight with the radar antenna. 

Working in close cooperation with Lockheed’s engineers, 
we made the Rotodome of resin-bonded glass fiber. It met 
every requirement for strength, weight, and electronic con- 
sistency. And the entire job was completed— designed, 


engineered, tooled, fabricated, and delivered — in 120 days. 

This is the kind of challenge we welcome at Zenith. We’ve 
learned how to form resin-bonded glass fiber in almost any 
shape and size ... at production-line speed. We can simplify 
designs because structural plastics often eliminate the need 
for interior bracing. We can usually complete tooling in a 
fraction of the time needed for metal parts— and at lower cost. 

Zenith’s reinforced plastics arc the only answer for some 
structural components— and a better answer for many. We 
invite you to “bring your tough ones to Zenith!’ 



Zenith Plastics Company 



corresponding to one discriminator cycle 
of phase based on the frequency of the 
undivided signal because the compared 
values of f are derived in one ease from 
the phase of the F, transmitter and in 
the other case from the two-signal bcat- 


Poor Reception 

For periods when the reception of 
either master station transmission is too 
poor to provide accurate range informa- 
tion. the receiver's stable crystal oscilla- 
tor is used to generate the missing 
F, or F... 

In each case a constant range indica- 
tion is obtained which occurs along a 
circle centered on the master station 
being received. 

'Hie output of the range discrim- 
inator drives a servo feed unit which 
imparts a "flywheel" effect to the servo 
motor, maintaining the speed of rota- 
tion during momentary' losses of signal. 
A drive selector follows the servo feed 
unit which automatically selects single- 
signal ranging upon loss of either master 
station signal. The outputs of both rang- 
ing systems are stored and can be com- 
pared with a velocity comparator. The 
drift of the single-signal range oscillator 
can be corrected during periods of two- 
signal reception by matching the out- 
puts of the two ranging systems. 

The contemplated Dectra installation 
at Prestwick requires the relocation of 
a slave of the North British Dccca 
chain from Newcastle to a site near 
Stirling and an exchange of slave fre- 
quencies to make this the purple slave 
of the chain. A great circle lying along 
the median hyperbola laid down by 
this station and the Dccca master sta- 
tion (Dectra slave) at Kidsdalc passes 
approximately seven miles south of the 
Prestwick and Gander Airports. The 
Prestwick Dectra chain operates on the 
purple frequency of Decca Group 3 
(F, = 70.5375 Ice). 

Dectra Sites 

The Dectra sites in Newfoundland 
are at Comfort Cove (Dectra master) 
on the north coast and at Thorbnrn 
Lake (Dectra slave), approximately five 
miles south of Port Blanford. This 
chain operates on the purple frequency 
of Decca Group 2 (F, = 70.384 kcj. 
The frequencies F, and F, are therefore 
the 460th and 459th harmonics of a 
frequency / = 153.342 cycles. The F, 
frequency will be controlled by recep- 
tion of the Comfort Cove station at 
Kidsdalc where it will regulate the mas- 
ter station crvstal of the North British 
chain. 

During the early tests the Dectra 
transmitters arc being operated at 12 
kw; however, they arc capable of a max- 
imum power output of 21 kw if test 
results indicate the increased power is 
required. 
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Cutler-Hammer Hermetically Sealed Relays 
set new standards in aircraft control 


Cutler-Hammer Hermetically Sealed 
Aircraft Relays are the result of years 
of intensive development and research 
by Cutler-Hammer engineers in close 
cooperation with leading aircraft build- 
ers. Designed for use in higher ambient 
temperatures and better able to with- 
stand shock and vibration, they meet 
both present and future needs for en- 
vironment-free dependability. They 
offer longer life and contribute directly 
to increased safety. 

Only permanent non-aging materials 
are used. All metal parts (except those 
carrying current or those in the mag- 
netic structure) are stainless steel. The 
stainless steel case is covered both out- 


side and inside with a special blue glass 
fused thereto at extremely high tem- 
peratures. This special glass is chip- 
proof and has great dielectric strength 
with maximum recovery should a flash- 

These new relays are standardized to 
be generally interchangeable with pres- 
ently-used unsealed relays. The line is 
being extended continuously as to 
types and capacities. Be sure you have 
latest data and are listed to receive all 
new information as released. Write or 

CUTLER-HAMMER, Inc., 

1471 St. Paul Avenue 
Milwaukee 1, Wisconsin. 


Cutler -Hammer Leadership in Aircraft Control 


craft industry for 35 years. It has never 

pioneered the designs others have fol- 
lowed. It has sought to serve, not merely 
sell. It has been in the forefront of all 
cooperative activity in standardization 
plied complete lines of equipment, not 
merely the items of widest use and most 
profitable manufacture. Today, as for 
the decades past, Cutler-Hammer engi- 
neers are working closely with the air- 
craft industry’s leaders . . . thinking 
ahead, planning, designing and building 
for the future. Here is the record: 


1920 Cutler-Hamrr 
manufactured the fii 

craft. 68 * SPeC ' ° 


rst line of switches 
:ally for use in air- 


1943 Cutler-Hammer designed 
manufactured the first a-c power r. 
ever created specifically for use in 


1949 Cutler-Hammer started devel- 
opment of the first environment-free 
power relays for use in aircraft. 


1953 Cutler-Hammer submitted sam- 
ples and certified test reports on the 

WADCand‘ C Bu y Aer^Cutk^Hamm^r 
configuration was adopted as industry 
standard by ASG. 

1955 Cutler-Hammer designed and 
manufactured the first one hole mount- 
ing Lever Lock aircraft switches. 



i fWtnriD ■ ■■ 

FILTER CENTER 

i isismsu 1 

► Germany Rc-cntcrs Radar Field— 

air traffic control at Munich. Frank- 
furt and Hanover, arc under construc- 
tion by German AEG subsidiary of 
Tclefunken. Radars, which will nave 
a range of about 140 miles, arc the 
first of this type to be developed in 

such activity were lifted. Completion 
is slated for early 195S. 

► Capacitor Capacity— Micamold Elec- 
tronics division of General Instrument 
Corp. has received Signal Corps con- 
tract to develop techniques and facili- 

of miniaturized tantalum capacitors. 

► Speedy Circuit Checker— Automatic 
circuit checker which can test 1.200 
different aircraft electrical circuits for 
shorts, opens and reversed wiring in 
less than a minute has been developed 
by Republic Aviation Corp. Tester 
automatically runs through sequence of 
circuit checks, stops when it finds a 
faulty circuit and identifies circuit by 
an indicating light. Republic plans to 
manufacture and market the device in 
five models, with capacities for 100, 
200, 400, S00 and 1.200 circuits. 


► Transparent Phosphors on View- 
General Electric's new transparent phos- 



Noise Chamber 


145 db' which simulate those encountered 
in jets and missiles in flight. Developed by 
Radio Corporation of America, the noise 
room is available in two sizes: 9 x 9 x 24 in. 
and 56 x 18 x 72 in. Noise chamber can 
generate white noise over operating fre- 
quency range of 20 to 10,000 cps. 



standard tape speeds of l 7 /a, 3%, 7V4, 15, 30 and ■ 
can be instantly selected with a single switch withe 
pulleys. Special speeds to 240 inches per second are 
matic controls assure constant tape 
tension from beginning to the end 
of the reel, regardless of size. 

Quickly interchangeable tape -If *! 
guides accommodate Vt" Vi" or |ft ♦ ? p J* 
1" tapes. The plug-in magnetic 
head assemblies are extremely | a** ? 

accurate and provide data I: 

reliability' are necessary'' in 
a data recording system 

factored by American i : 

Electronics whose / YB.’TTT' H 
Concertone Hi-Fi tape / , . ■ ; ■ • 


Dept 31 Je for 
complete techni- 
cal information. 


American Electronic’s new 300 KC Band Width 
RECORDATA magnetic recording system 
gives an accurate, permanent record. 


AMERICAN 
ELECTRONICS 


Hav$ you'heard about the wonderful Engineering opportunities at AMERICAN? 
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Another DALMO VICTOR achievement 




specialized departments in the Reeves organization. We take personal pride, therefore, 
in saluting this great Service upon the occasion of its Golden Anniversary. 

Among the many significant projects currently being advanced at Reeves for the 
United States Air Force are the following: 

• REAC® Electronic Analog Computers for the largest and most advanced installation 
of its kind at Wright Air Development Center. 

• REAC® Electronic Analog Computer installations at White Sands Proving Grounds, 

Rome Air Development Center, Edwards, Eglin and Holloman Air Force Bases. 

• Reeves MSQ Close Support Control Mobile Radar Systems. 

• Reeves Range Instrumentation Radar installations at Patrick AFMTC. 

• Reeves Military Radar equipment in a wide range of special types for USAF 
installations throughout the world. 

• Reeves special computer systems for gunfire control and many other applications. 

In addition to participation in these USAF projects and manufacture of a wide range of 
precision electronic components for USAF suppliers, Reeves' research and engineering plays 
a continuing role in the advancement of vital projects for the other Services. 



REEVES INSTRUMENT CORPORATION 

21S East 91st Street, New York 2S, N.Y. 
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Talos Blends Guidance Systems 

Beam-rider in initiiil phase of its attack. Navy's Talos missile diffeis in guidance from its 
predecessor. Terrier, in using a semi-active homing svstcm in final phase, possibly ground 
radar signals reflected off target. Firing was at White Sands Proving Ground, N. M. 


Rafax Adds Link for 
Control Area Radar 

New York— Controllers of the New 
York Air Route Traffic Control Center 
are evaluating a remote radar display sys- 
tem. called Rafax, that has made pos- 
sible the integrated presentation of 
their long-range AN/FPS-8 radar dis- 
play with that of the two surveillance 
radars at Idlcwild and LaGuardia. 

With improved air traffic control and 
increased safety for the fast-coming 
commercial jet age as the goal, the Civil 
Aeronautics Administration will be con- 
ducting extensive tests of the system 
over the next two months for its Tech- 
nical Development and Evaluation 
Center at Indianapolis. 

Rafax provides for the transmission 
of video signals over standard com- 
mercial telephone lines. Although 
widc-band transmission systems such as 
microwave links or coaxial cable are 
simpler and provide better definition. 


they arc considerably more costly. A 
commercial microwave link of suitable 
quality would rent for about $1,000 per 
mile each month as opposed to a SI 6 
per mile/month rental for a Class A 
telephone line used with Rafax. 

The Rafax system is a development 
of Mailer. Raymond and Brown, Inc. 
of State College, Pa., a division of TojJp 
Industries, Inc. According to Robert P. 
Gita, Topp vice president, a number of 
Rafax systems are in military use. 

Rafax, according to its developers, 
will extend the radar coverage possible 
for the traffic controllers by permitting 
the presentation of displays from radars 
located remotely throughout their con- 
trol area. This would mean more posi- 
tive control of air traffic and permit 
more rapid acquisition of arriving air- 
craft, thus reducing the controller’ s de- 
pendence on pilot's position reports. 

The Rafax system will, in addition, 
reduce the clutter present on center 
radar scopes and eliminate the “over- 
head" blind spot of the local radar. 




GOVERNMENT SPECIFICATION TUBING IN STOCK.. 

4130 GRADE 4135 GRADE 

• AMS - 6371 • AN-T-69 • AMS - 6372 


1025 GRADE 

• MIL-T-5066 

• AN-WW-T846 


@ua3 IL* 



norc information on the comp 
inc of aircraft instruments offered 
:o military, commercial, and busi- 
less aviation by General Electric's 

Lynn, Mass. Return to Section 
3, General Electric Company, 
Schenectady 5, N. Y. 

□ ELECTRICAL QUANTITY 


□ ENGINE INSTRUMENTS 






Cruise Control Sys- 


Engine Rote-of- 


□ GUIDANCE 


□ TEMPERATURE EQUIPMENT 

□ COMPONENTS 

•U.S. NAVY F8U-1 (Chance Vought) 
is guided by General Electric's 
MA-1 Compass System, because it 
offers two outstanding features: (1) 
free gyro drift rate of only 3° 
hour with latitude compensation, 
and (2) operational stability fr 
-SS°C to +71°C. 


GENERAL ELECTRIC 


AVIATION WEEK, July 15, 1957 









ROLLERS • THRUST 








EXACT POSITIONING WITH 
MECHANICAL FEEDBACK IN NEW 
HIGH PERFORMANCE SERVO SYSTEM 



PRECISION HYDRAULIC 


LVES AND COMPONE 


UU developm 



sS: 


IS 




25 YEARS EXPERIENCE IN THE 
MANUFACTURE OF PRECISION PARTS 
FOR THE AIRCRAFT INDUSTRY 



DIECRAFT, INC. 










A SPECIAL BREED OF CAT... 




...and the divisions of H & B American Machi 
Inc. offer you the specialized skills and equipment 
needed to produce these parts on schedule 
and of the highest quality. 


2 DIVISIONS TO SERVE YOU 


Convair B-58 


Boeing B-52 


American Machine Co., Inc. 


General Offices: Prudential Plaza, Chicago 1, Illinois 
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CONVAIR SELECTS BENDIX LIQUID OXYGEN 
SYSTEM FOR B-58 HUSTLER- 

America’s First Supersonic Bomber 


The B-58 is built to fly at supersonic speeds 
at altitudes ranging above 50,000 feet. It is 
described as a high-performance medium 
bomber for big missions — a new concept in 
aircraft design. 

The same applies to the equipment packed 
in its compact structure — vital equipment 
like the Bendix* liquid oxygen converter 
system that supplies life-giving oxygen to its 

Size and weight must meet rigid specifica- 

performance. The liquid oxygen equipment 
provided by Bendix — pioneer in the devel- 
opment of iiquid oxygen systems — combines 
these essentials, plus the know-how gained 
in more than a quarter century of experience 
as a major producer of airborne oxygen equip- 
ment for military, commercial, executive and 
private aircraft. 

No matter what your oxygen require- 
ments may be — either airborne or industrial 
— Bendix is prepared to serve you. Pioneer- 
Central Division, Bendix Aviation Corpora- 
tion, Davenport, Iowa. •■k. » j. »t. m. 



Pioneer-Central Division 

DAVENPORT, IOWA 
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ALLISCHALMERS 








A. W. HAYDON COMPANY 

offers a COMPLETE LINE of... 


♦ % 




¥ li 

ftasssa- 


\WdHAYDON 


«SSs 

4sassa. 
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AERO 

COMMANDER 

OUTSOLD 


ITS CLOSEST 


COMPETITOR 


BY MORE THAN 


IN THE FIRST FIVE MONTHS OF 1957 * 


Executive transports are bought (or one reason only— because they deliver the superior 
performance demanded by business and industry. 

The 7-place Aero Commander outsold its closest competitor by more than 58% in the first 
five months of 1957 because the COMMANDER DELIVERS TRULY SUPERIOR PERFORMANCE IN 
EVERY RESPECT. Oon't be misled by extravagant advertising claims. Aero Commander 
is PROVED SUPERIOR IN ACTUAL USE. Check the weight and balance data from ony Aero 
Commander owner's log book against any other twin-engine executive transport in its class. 

These incontestable figures prove absolutely that Aero Commander provides MORE PAYLOAD 
. . . GREATER RANGE ... and HIGHER SPEED. 

Your Commander distributor will be pleased to refer you to a Commander owner in your area. 







\v 



Servo Motors For 


Transistorized Operations 





ete line can be varied by Oster specialists to your precise requirement. Write 

***** 

B “ U '*C'“" I ’“ I COM. ’ANY 

Racine. Wisconsin 


>r of Research, in c< 








Increasingly higher speed and 
thermal characteristics... 



ROLUuny 

BEARINGS 


Engineering developments that make Rollway 

Cylindrical Roller Bearings suitable for a 

wide range of aircraft applications 


Eight years after the Wright brothers’ flights 
at Kittyhawk, Rollway began the production of 
cylindrical roller bearings. Careful inspection, 
metal lographic checks, design evaluations and 
lubrication studies have steadily improved the 
range of performance as to speed, stress, ambient 
and operating temperatures. 

Our key personnel are always ready to work on 
experimental or production models where high- 
stress, high-temperature, and high-precision 
bearings are essential. 

Illustrated are a few of the Rollway Bearings produced 
' general aeronautics use. Not illustrated, for obvious 
isons, are Rollway experimental bearings developed for 








Marquardt is Growing... 

offering new opportunities to professional engineers 


Freedom to pioneer — freedom to grow . . . these 
are the challenges and new engineering opportuni- 
ties at Marquardt Aircraft. 

Through these freedoms, Marquardt stands 
established as the leader in ramjets, “powerplant 
of the future.” 

Through these freedoms, Marquardt leads the way 
into advanced engineering projects. 

These freedoms — pioneering and growth — are as 
individual as each professional engineer, as col- 
lective as the entire Marquardt team. Through 
them, Marquardt now offers new and unlimited 
opportunity for professional engineers in two of 
the West’s most stimulating areas. At Ogden, 
Utah, in the heart of the Wasatch Mountain 
vacation area, Marquardt is now constructing a 
multi-million dollar production plant to produce 


supersonic powerplants f 
interceptor missile. And i: 
San Fernando Valley, I ' 
engineers are involved ii 
gram for design, developmer 
ramjet engines and turbojet a 
If you are a professional eni 
the freedom to pioneer — tl 


investigate the opportui 
craft, today. Please conta< 
Personnel, 16551 Saticoy 


‘Ct Jim Dale, Professional 
Street, Van Nuys, Calif. 



marquari 


NUYS, CALIFORNIA 





Your biggest saving in welding 
is in weldment handling 


P&H Welding Positioners often cut costs up to 43% 
by making weldment handling easier. 

They raise, rotate, and tilt weldments up to 
100,000 pounds, completely freeing operators from 
the time-consuming, hazardous job of repositioning 
weldments on the floor. 

RESULT: Increased production, less operator 
fatigue, metal flows more readily, pools more evenly 
118 


to produce cleaner, stronger welds — because all 
welding is done in the natural downhand position. 

For more information about how these useful ma- 
chines can save you money, write to Department 
305H, Hamischfeger Corp., Milwaukee 46, Wis. 


HARNISCHFEGER 









FREE BOOKLET tens- 

working with “the leaders” on exciting, 
advanced projects 

ini jgaffifcK&S 


sr^BS^tss&vsest 
RM » .SlifStA'W - 

SSEsSSSai 

S,', ■*—«** 
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MECHANICAL DIVISION OF ( k ; 







WHY DOUGLAS ENGINEEI 



At DOUGLAS, you'll work to expand the 
frontiers of knowledge in today’s most 
advanced missiles program 


oai/i 











THIS 

JOB 

CAN’T 


WAIT! 


Send complete resume to: 


DIVISION or SPERRY SAND COSPOSATION 
MR. H. A. POENACK 
Dept. S7-13 

Univac Park • St. Paul 16, Minn. 


The computer system for the Intermediate Range and 
Intercontinental Ballistic Missiles being built by Remington Rand 
Univac is vital to national defense. 

The United States must be ready to deliver a swift and 
crushing counterpunch in case of enemy attack. The Univac® 
system would guide such missiles as the Air Force’s TITAN 
and THOR on their missions of retribution. 

There is immediate need for qualified men in Univac’s highly 
essential ICBM program. Here is your opportunity to take 
part in a fascinating, crucially important project . . . your 
opportunity to find a permanent position and limitless 
future with Univac — world leader in the field of 
electronic computers. 


EMPLOYMENT OPPORTUNITIES 




We’re next door 
to a Great 

Educational Institution 



The rapidly expanding Bcndix Systems Division 
of Bendix Aviation Corporation was formed 
to integrate Bendix skills and facilities and serve a: 
a focal point for systems planning, development 

After very careful study of many locations, 
it was decided that 56 acres adjacent to the new 
North Campus of the University of Michigan in 
Ann Arbor offered the best combination of opti 
living conditions and professional 
environment. Our staff members at 
encouraged and assisted in advancing 
their education, and because of our 
proximity to the University our 
people are able to attend 
daytime classes. 


In addition, of course, Ann Arbor w „, E „ o! „„ 
is noted for its world-famed 
University of Michigan Medical Center. Its new 
§7,500,000 high school is regarded as one of 
the most elaborate and modem in this country. 


Our current needs arc for experienced men in: 

SURVEILLANCE S RECONNAISSANCE: radar, infrared, acoustics 
WEAPONS: missiles, aircraft subsystems, guidance and control 
DATA PROCESSING:’ analog and digital computers, displays 
NUCLEAR: reactors, propulsion, special weapons 
COMMUNICATIONS: radio, digital, data links 
NAVIGATION: radio, inertial, ground-controlled 
COUNTERMEASURES: ECM, electronic warfare 
OPERATIONS ANALYSIS. 


For an interview, write Dept. A715 or call NOrmandy 5-6111. 


Bendix Systems Division 

ANN ARBOR, MICHIGAN 



AVIATION 


<, July 15, 1957 


127 





EMPLOYMENT OPPORTUNITIES 



ENGINEERS, EE'S, ME'S 
SCIENTISTS 


l ll l 


PHYSICISTS 


in General Electric's 
Heavy Military 
Electronic Equipment Dept. 

YOU'LL FIND 
SOMETHING DIFFERENT 


past 12 months! Many of them were tired of the 
hum-drum assignments which are common in essen- 
tially non-electronic operations. 


production of advanced el 


of General Elec 


PROFESSIONAL CHALLENGE 
JOB STABILITY 
PERSONAL OPPORTUNITY 


portation (if requested) for qualified engineers 


General Requirements: U.S. Citizenship. EE, ME, 
Physics, Math degree. One to five years’ experience. A 
desire for technically demanding and stimulating work. 

Write in complete confidence to: 

HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL. 



ENGINEERS . . . 


MAC presently has stimu- 
lating engineering posi- 

variety of fields including: 

Internal Aerodynamics 
Design Engineering 
Structures Engineering 
Electronic Component Engineering 
Aerodynamics 
Structural Dynamics 
Electronic Packaging Engineering 
Operations Engineering 
Electronic Circuit Analysis 
Dynamics 

Airloads and Flight Criteria 
Aircraft Fire Control Systems 
Aeroelasticity and Flutter 
Thermodynamics 
Wind Tunnel Test Engineering 
Flight Test Engineering 
Reliability Engineering 
Telemetry Systems Engineering 
Flutter and Vibration 
Ground Support Equip. Engineering 
Liaison Engineering 


increase of 53% in personnel in the 

tions of technical leadership in our 
5 Engineering Divisions. For more 


Technical Placement Supervisor 

P. O. Box 516 

St. Louis 3, Missouri 

McDonnell 

AIRCRAFT CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


Snqimm cb (/ette/u at 1 

BENDIX PRODUCTS DIVISION 1 


You can complete your 
graduate study at 

The UNIVERSITY Of 
NOTRE DAME 

4 

NEW POSITIONS FOR 
ENGINEERS AND SCIENTISTS 

Interested in the Holistic Approach 
to Practical Problem Solving as 
Practiced by the Development Staff 
of Republic Aviation 


and work at one of these 
stimulating assignments 

SYSTEMS ANALYSIS 

1 Work involves analysis of advanced weapons 

HWHlMIHPI systems, prediction of weapons effectiveness in 
various countermeasure environments, penetra - 
Bj tion tactics analysis and associated studies. 

HYDRAULIC CONTROLS 


ROCKET CIRCUITRY • HEAT TRANSFER 
MAGNETIC AMPLIFIERS 
COMPUTER APPLICATIONS 
NUCLEAR ENGINE CONTROLS 
TRANSISTORIZATION 
TESTING • VIBRATIONS 

To conceive, analyse and develop new systems 
f° r detecting and neutralizing military targets 
■■V using electronic techniques available in any part 
■ of the electromagnetic spectrum. 

STRUCTURES & STRESS 
AIRCRAFT 

If you arc interested in a good starting 
salary and a successful engineering career. 

Problems in both areas have application from zero velocity of 
VTOL craft to ballistic and hypersonic glide vehicles and weapons. 

Men able to take the holistic approach— and able, as well, to 

Administrative Engineering 

?/V 

keep practical objectives always in mind— will discover these 
staff openings offer excellent reward and opportunity for con- 
tinued professional growth with the creators of the XF-103 
and the F-105B Thunderchief-.most powerful supersonic fighter- 
bomber — designed and built under the Weapons System Concept. 
Graduate engineers with various ranges of experience will find 
work levels commensurate with training and ability. 

Salaries arc highly competitive, benefits advanced and comprehen- 
sive. The location is Long Island, prime area on the Atlantic seaboard 
for working, living, relaxing. 

Send a comprehensive resume today to 
Mb. Geohce R. Hickman, Encineebinc Employment Manaceb 

The broader the base 

the brighter the future 

WMO/X/ 

Farmingdale 12, Long Island, New York 
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Aeronautical : 

Engineers j 

1 RANGE UNLIMITED ! 

IN AIRCRAFT ! 

! NUCLEAR PROPULSION \ 


AT 



GENERAL ELECTRIC 


GAS TURBINE 

ENGINEERS 



For a satisfying career CHOOSE SOLAR! 

For remarkable living... CHOOSE SAN DIEGO! 
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EMPLOYMENT OPPORTUNITIES 


NEEDED IMMEDIATELY 

POWER PLANT 
INSTALLATION ENGINEER 

Will be handling complex problems in the installation 
of aircraft power plants in our Business Transport 
Division. Must have ability to direct and supervise re- 
lated projects. 5 to 10 years experience required. 

POWER PLMT TEST ENGINEER 

Will conduct the power plant testing program in our 
Business Transport Division. 3 to 5 years experience 
required. 

ACOUSTICS ENGINEER 

Master’s degree or equivalent in technical' experience. 
U. S. citizen preferred. Will be conducting research on 
noise problems, measuring techniques for sound reduc- 
tion. Will direct and be responsible for entire acoustical 
program. 

METALLURGISTS 

Master’s degree or equivalent in technical experience. 
Will be responsible for entire Metallurgical Program 
which includes research on heat treating and manufac- 
turing processes. 

AERDDYNAMICIST 

Needs 3-5 years experience in drag estimation, stability 
and control, and performance calculations for transport 
aircraft. EXCELLENT OPPORTUNITY FOR AD- 
VANCEMENT. Need someone interested in building 
transports with superior aerodynamic design. 


THEHMUDYNAMIEIST 


Needs 3-5 years experience in induction system design, 
aircraft air conditioning and pressurization, and in- 
ternal aerodynamics. Ready to take responsibility for 
first piston-engine transport with auxiliary gas turbine 
air conditioning and pressurization system. 


EESSNA 


Send resume to Technical Placement Supervisor, 
Dept. AW, Cessna Aircraft Company, 

5800 East Pawnee Road, Wichita, Kansas 


USE NATIONAL CLASSIFIED ADVERTISING 


Division— McGraw-Hill Publishing Co., Inc. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 

£ _ — - MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

JOf, SYSTEMS COMPUTER SYSTEMS PRODUCTS 

JET AND TURBO-PROP AIRBORNE FIRE 

ENGINE CONTROLS CONTROLS 




EMPLOYMENT OPPORTUNITIES 


— 

MANAGER 

AIRBORNE ELECTRONIC 
PROJECTS 

Electrical Engineering or Engineering Physics degree with 

To 

EMPLOYERS 
who advertise 
for MEN: 

cants for a single position it 

portunity, salary to $15,000. 


RADIO CORPORATION of AMERICA 

aged, will not respond to 




ENGINEERS and PHYSICISTS 

FOR RESEARCH AND DEVELOPMENT 

ed in the Employment Oppor- 
tunities Section is duly mi- 
ll will help to keep our 



Theoretical Physics 



We suggest this in a spirit 

: ^TSir l,,o "Jr:.r pa z^:i h ' a •-swjEtf 


“zrziir ' • " p,omp ' r,coan,,lon of your md " 

Send resume to D. J. Fink, Chief Engineer 

ALLIED RESEARCH ASSOCIATES, INC. 

meats. 

IDcGriw-HlII Publishiiy to., Inc. 

RESEARCH • ENGINEERING • DEVELOPMENT 



EMPLOYMENT OPPORTUNITIES 



»"■» Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


For Immediate Sale 

GRUMMAN SUPER WIDGEON 

Presently in service of Cana- 
dian Corporation. 

Details and photographs on 




Immediate Delivery 

'RATT A WHITNEY WRIGHT 

R1830 R1820 


ENGINE WORKS 


C-46 AIRCRAFT 
IMMEDIATELY AVAILABLE 
SALE OR LEASE 

48,000 Pound Gross Weigh! 


For Immediate Sale 

ROYAL GULL AMPHIBIAN 


AN HARDWARE & FITTINGS 


This 

Aircraft has been 
ted exclusively for 
ompany — 270 Hrs. 

B 

ed 1956. 

TIMMINS AVIATION 



For Immediate Sale 

LOCKHEED LODESTAR 



at YOUR command... 

modern functional 

In Interior luxury 



IMMEDIATE DELIVERY 

DC-3 Aircraft 

21 seats = 1830-92 = all mods 
completed. Just released by lead- 
ing Canadian airline. Cleanest 
DC-3s available anywhere. 
Reasonably priced. 

Write, wire, phone: 

LDND AVIATION (CANADA) LTD 

CANADA. 


NAVCO 
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Manhattan ^Beach” Calif. national routes and “on tl 
provided the crews at tl 

Tu-104: Free Bomber? P< This appears to be a potentially cost-free 
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TOWARD MACH 3 

WITH A COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 


tgs the lever from 
thrust — or back 
t happen fast in 


Well. The [ 

“SiEB? 


cutting back 
can take it, 
penalties are 
compres- 

fuel metering 


and engine control system takes over. 
Fuel feed is automatically computed 
and scheduled. Geometric controls 
such as exhaust nozzle area and inlet 
vane angles are set. Automatically 
and instantly, engine response is 
crowded to the limit — but not 
beyond ! 

Matched sets of Bendix com- 
ponents — pressure and temperature 
sensors, electronic amplifiers, fuel 
metering units and engine control 


actuators — work together as a system, 
spanning the length and girth of 
the engine. 

Bendix components, designed and 
engineered together, invariably give 
more efficient performance than any 
arbitrarily assembled system. 

So, when it comes to fuel metering 
and engine controls, think of a com- 
plete and Integra ted system. Then 
we suggest you think of Bendix and 
the Bendix Products Division. 


Bendix DIVISION South Bend, ind. 
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Reynolds flat or tapered plate 
— supplied as rectangles or cut 
to customers' shape specifica- 
tions — forms half of Grumman 


puts 


How Alumin 



um plate 
in Tiger’s 


t £1 1 I a m • 


Grumman’s new Navy supersonic jet fighter, the hard-hitting 
F11F-1 Tiger, gains precious flight time with its "wet fin” 
fuel tank in the vertical part of the empennage. 

The fin design is simple and effective: two, lightweight, strong 
aluminum plates . . . cut to shape by Reynolds . . . are machined 
to form the hollow fin. Subsequent skin milling is fast and 
economical. And aluminum plate provides the high strength 
and low weight characteristics that mean better flight performance. 

Reynolds Aluminum flat or tapered plate, cut to precise size 
and shape specifications, can be the answer to many design 
and production problems like this. And, keeping pace with the 
advancing aircraft industry, Reynolds can now supply the largest 
heat-treated aluminum plate available. 

But Reynolds is more than just a supplier; it is actually 
a part of many important industries. Its technical services 
can supplement customer design and engineering staffs — and 
help you get the most from aluminum. 

For details on how Reynolds can serve you, and for a complete 
index of Reynolds technical handbooks and films, write to 
Reynolds Metals Company, P. O. Box 1800-TJ, Louisville, 1 Ky. 


See “Circus Boy Reynolds exciting dramatic series, Sundays, NBC-TV. 


For below-mill quantities of AND sections and other 
aircraft shapes, contact our specialty aircraft ex- 
trusion distributor, Pioneer Aluminum, Inc., 5251 W. 
Imperial Highway, Los Angeles 45, California. Phone: 
Oregon 8-762 1 . 




